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(57) Abstract: A dipeptidyl peptidase IV inhibitor which 
is satisfactory in activity, stability, and safety and has ex- 
cellent medicinal activity. It is a compound represented 
by the following genera] formula or a pharmaceutical ly ac- 
[T n\ ceptable salt thereof. (I) [R 1 and R 2 each represents hydro- 

* ' gen, optionally substituted C,^ alkyl, or -COOR 5 or R l and 

R 2 form a 3- to 6-membered cycloalkyl in cooperation with 
the carbon atom bonded thereto; R 5 represents hydrogen or 
optionally substituted C t ^ alkyl; R 3 represents hydrogen 
or optionally substituted C^io aryl; R 4 represents hydro- 
gen or cyano; D represents -CONR 6 -, -CO-, or -NR 6 CO-; 
R 6 represents hydrogen or optionally substituted C U6 alkyl; E represents -(CH 2 ) ffl - (m is an integer of 1 to 3), -CH 2 OCH 2 -, or -SCH r ; 
n is an integer of 0 to 3; and A represents an optionally substituted bicyclic heterocyclic group or bicyclic hydrocarbon group.] 
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MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 2^3- K&tf ffcCDKIilCOUT \t . £®&fT£*i£ 

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). OrPCTli M V h<J)&m tiX ra- KirBSH 

- SMS«6ft 



(57) «?): 



R 1 R 2 R 3 

H o A 4 



(R\ R 2 te, **s B*SttTV*Tt> ±1^ Cl-6 r^*/^£Xf*-C00R\ j^V>te. 
R 1 i: R 2 3-6 lOv'^ oT/v^l^, R 5 fl, 7K*X«Klfe 

•SfrT^Tfc ±V^Cl-6 T^*^S*. R 3 te7K^3£fifll}& £ t^T l N T t «fc V"* C6-10 
7D-^S^, R 4 tt**Xtt^7/*Sr. Dfi-CONR 6 -, -CO-. Xte-NR 6 C0-£, R 6 
r4**Xtt^t**^^TV^■rl> J:V^C^-6r/^*/^aS4^, Efl-(CH 2 ) n - (m&l~3cD 
SESS) v -CH 2 OCH 2 -, Xtt-SCHa-Sr, n «: 0-3 Ol»Sr, A fllL$l£ ;ft/T V^T t> <fc 



I 
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w m * 

*38M*±, fi^fcv^^y^v^/^r^^-if IV (£*T DPP-IV t.»i") (JDffiS 
*>5V^*<0ri&©- DPP-IV 3aSBi#i-5ft*©»«^#fflftft^iftXtt*OE3l«| 

DPP-IV fi. titys<7"f- K«© N Xaa-Pro Xtt Xaa-Ala (Xaa HtV^ft 

7-if(DlST^^) 0 DPP-IV (CD26 fc bfotStlZ) <D±&\HX*<D®M, mf&t<D 

K 1 (filT GLP-i tUTT) ^^Stt{klcB8.^«5W*i LX <D 
GLP-l te N *»t»tt^^9 ^*Sr»W*i"te, Hfci5§|*jBr**tfc>f 

GLP-l *S«*»«!l#ffl*r^r-r5^^Sr^l*i-6«fet>4>S 0 L*>U GLP-l ft 
DPP-IV J: 5*^^^#FSttT L£ 5 tztb s GLP-l t>(D&jg£iJ i i"« £ <b 
tt«Ll\ -^r-C, GLP-l ^^7 P ^KT^^^^^ft^tlTV^^2)^ V^tlt)& 

^rr^x.^^fcco^ > ftM&^XhZ DPP-IV S:ia#-f5^t 'fc itU GLP-l 
<p£1lt%#ix^ GLP-l o^«rar*8iit»*«. DPP-IV ffi#£ij£jgq 

i»#i"«r.i:fcj;5, GLP-l <Dftf$«ft£3f j$ L% GLP-l tf>ffMflfc«fc?K 
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5 DPP-IV<DflUB t Lttt, ftfel-. Wfr^T^K^flk Tfflj&O^Mbs 

HIV /u*<oy ^^-^ftA^^^^jx 

jaODPP-IV»tt*<D±#^, »#t»#©* + "CDPP-IVJStt**V^*#ftlbtfC 
V^ 0 ioT, DFP-IVfcfifrtSttKfctt, IBMM (Mfctf, HSHfc^ « 

io ttiB«y*^K tfiis, «^tt**5F^e«i» (aids), &mmm-mm<D 

DPP-IV IS^Jg^BS^S^ff^taStgE^* *ttTV^ 0 W002/51836. 
W001/96295, US20020193390 , US6011 155 &t>\ 9-509921 #fc fi % 

y trp y ^yifi^^, ?097/40832 fete, t%; r^fr/y^ KR^ft^M 

15 7fj£tbTV^ 0 Annual Report in Medicinal Chemistry % 36^, % 191-200 

M,2ooi mat, ±Bft**»©«*^ ^y^Kfl^^Lr, r^r^ve 

20 y^y y ^RW»#*#£ftTv^ 0 

aft*"e^#< ©DPP-iVBft*3R****ix-Cv^a)as % i^jftofl^tofc. PI* 
25 ftv\ Lfc#ot, DPP-lVH.#fffflKJ:51ft«Xtt^BSai**r#U, BXAfcL 

*» « » b tt , ±b o « t it » dpp-i v m«m<vmm*nmtLx mmmn 

%fto± 0 -tote*, #3fi?MFe>tt. = «rfc = « 

^»»**#LfcTI9-*a^**^5ft***»*ft DPP-IV P£*^tt5r^ 
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5 T /l^/l"*, Xte-COOR 5 §r^i-^\ |fcV>f2 N R l t R 2 t f+ftfeCD^*®^- 1 T 3~6 

S©^^n7;WS^U i*u R 5 H, *Jfi§^ Xtlg&£ tiT^T t> J: ^ 
C1-6T;MM'XS:*U R 3 te, Tkm^T*. XHH«*_nrv>Tt>J:V>C6-10T-y 
— /^SSttfU RMIs TkfStUiC^ Xtti/T/3E*«L, D li s -CONR 6 - N -CO-, X 
(2-NR 6 C0-£. R 6 f3\ £ ;ft/TV^~C % Cl-6 Tyl/^f-yl/S^r^ 

10 U E tes "(CH 2 ) n - (n ft 1~3 ©lESh -CHOCK,-, 3U*-SCH 2 -«:^ U n tt, 0 

4*a*«tt£*u rixb^t;^*^, *M»»*-eK« "**9Hfc;£*" ^r^ 0 
*»Wttifc,«fB**Wft*»«r#»rt»i:r* dpp-IV B*F«IS: <5» 

15 a » dpp-iv B.*fflr±, DPP-iv»ttoa#^j:5*iB(oafe»^aii*ft5*A. 

#38910 DPP-IV lfi*»fcov>T,«TfcEfc#*Bte^ 
20 flcst, 




R 1 R 2 R 3 



O A 4 




R 1 R 2 R 3 



(D 



O 
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T)V*)V^ X^-C00R 5 ^^-r^V J^ft, R 1 t R 2 ttttfWt<Dj%mm* t X 3~6 

Cl-6 7/^*A'S*:»U R 3 ft% zklfciS'K 3U*B»£ftTV>Tfc<fcVNC6-l0 7!J 
-A-g£^U R 4 ft, 7k§^UiH\ Xl^7;l^l, Dft, -conr 6 -, -co- N x 
5 ft-NR 6 C0-£ x R 6 ft, XttB»*ttTV^Tfc<tV> Cl-6 T/U*/H64r« 

L, E ft. -(CH 2 ) a - (ra ft 1-3 £>gi», ~CH 2 0CH 2 -, Xft-SCH 2 -&7r: U n ft, 0 

~3©*»**u Aft, fc!M*tT^TfeJ:v^»^*at*. xft^Sxt&ft 

10 m&£tvX\t^X'b£^Cl-6T/i'*&&kl±. Cl-6 T^^^S^ffiE© (Tffit 

y*. i£§?f> 3*§ffJjfm, ^*y^> V7;S, :7^~/ug, 

-OR 14 , -NR 15 R 16 , -0C0R 17 , NHCOR 18 , -NHS(0 2 )R 19 , -S (0 2 ) NR 20 R 21 C:t* R 14 , R 17 , R 18 , 
R 19 ft, 7kmm+, Cl-6 7^^/H, 7x^S, Xtt^^/i'g*, R 15 n R 16 % 

15 R 20 , R 21 ft, raWtefcav^ttBU^tc, TkSfKT-, ci-6 7/^;H > xny^^ju 
m&TFirtiK R 15 ^R 16 , XftR 20 ^ R 21 ^"e3~6m^flg^^^^bTV^T^J: 
V>) Vm&tSfrX^Xh «fcV>£ i:^S*i-^o Cl-6 7;^SiLTS* 

ftfc ft. ^3vK ^nfcVK ^y^ntf/K v^n^ntf/K ^5vK 

«Xtt5>fe««fc5v^ft»tfcr^^/i/£^*Jf Mt« 0 ^ttfeo*x*t>x ci-3T 

Bm$iX"CV^Tt> iV^ Cl-6 7/l/3^rv'Ii:lt Cl-6 ^ ^gcoffi^^ 

25 ^faS, VT J £, y^-^m, -OR 14 , -NR l5 R 16 , -OC0R 17 , NHC0R 18 , -NHS(0 2 )R l \ 
-S(O 2 )NR 20 R 21 (r^T-R 14 , R 15 , R 16 , R 17 , R 18 , R 19 , R 20 , R 21 ft, WIBfclH C) #M 
J; 9 ft^:^ tuTV^T t> £ <b £rSB£"f~<5o Cl-6T/i^^>£i: LTAftf&iCft, 
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^fy^wt^^ ^^vf/^^i/, t-'O^jv***/^ xx^i/*f-jv 

UK^* Cl-6 ^nyylf (Wx-tf, y^y^, iftSf, a *SfJK 

-NHS(0 2 )R l \ ~S(0 2 )NR 20 R 21 (rCLT* R 14 , R l \ R l6 N R l \ R 1B > R 19 , R 2 \ R 21 fit, flufB 

l^hnl v VT;I,7 x. -0R l \ -NR 15 R r \ ~0C0R l \ NHCOR 18 , -NHS (0 2 ) R 19 N 

-S(0 2 )NR 20 R 21 (^^t R 14 , R 15 , R'\ R l \ R l8 N R 19 . R 2 \ R 21 « % fufB^I^C) *$\Z 

t'yVu try ^v?n;K hy Tv'nfcry ^ v?n/K ^^/f !)Tyi)/K 

v->vy-/K ^p^/k jj Ktry s s*=^k ^/y-/K ^v^y^ 
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*y y tKn^f y ^y y ffn Kot7t y v?~/k 7i>7 

lI«^i^"Cv^r^)J:v^^llla;K^ti**SfcW:. ^S^K^**g±co{£S<D7K 

10 T6o 

£1\ R\ RMl, Cl-6 TA^^X^#-£L<, SI^»*U<I4 Cl-3 T/^^ 

uv\ *fc N r^**^***?* t< , r 4 n dpp-iv pisstt^i^b^Tys 

»*#*LV\ jEtc, Ate, ^§?f N iM^5V>^<Hlo^fp 

15 Jg-^Sr^tN BlfeSftTV^t £1^6-5, 6-6, 6-7 l£7)^i^MS^^^ L 
S^ftiS-e&So *fc5E^ D tt-CONH-Xtt-CO-ASff* L< x B tt-CH,CH,-3»ff * 



R 7 




(5t4\ x I*. 0-2 <DSIS£^U R\ R 8 . R\ R l0 ^> raWfc*>«V^4S«-*|C, 
25 ~C t> V N Cl-6 T/U^y^Ks Xtt, lllfc* JxTV>T t «t Cl-6 T^a *^3t4r« 
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h y 7/^^^T■fe^^S % ^^yS x jllfe§■i^TV^Tt J:v> Cl-6 T)V*;v^ 
B*£*lt^T t ci-6 r^=i^^£ N XfiKlft* tirv^Tfc J:vnc6-io TP 

»«IBU ADME yn7;>f;l/ (REtt, fttfSfe^tt, fftB (« 
[^JfcXgS 1] 

R \ R2 ? 3 /S H R1 r2 R3 

A-COOH + ^t^^Y Y^V^ 

Ov-D (V) o-l) 
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-«5£ (IV-1) -e*S*U5-fb**^ A*±^**K-T-Ot>fcO36SC00H 

-JRA (IV-1) T**tt«fli^*4:-«a; (V)'-C*3*u5fc 

5 -$£5£ (V) T**3ixafb**<Dlft£ urn. 0fl;tff. «^S> h y ^a^dSR 

-tt* (IV-l) t$^ti5ft^i-«S (V) T**ix«ft^*Xf±*©*i: 
(ORSfi> IS4»« Tin Kn79^ '^^^^ N,N-S> 

io ^ey^y|) co^ft. xtts *##T> -«5t (iv-D ft**©' 
Jb^^SSriSttfttSft^Mx-ll^V^ xi^**/;u$jutfi?<f S h\N-(3- 
^^W^;/p^)-N' -xf ^ K3Ui> ^©SMfc^ N, N' - 

Sr*»t*,Xtt^ *JnJW.(N-t Kn^^^VW 

[SJSXS^; 2] 

Or 4 o r 4 

(VI) (vn) a) 

s«iiS2fi N -rast (vi) tt^^ft^xf^^ii-ss (vn) v 
20 (vi) "e**jx*4b**©*fc tttt, hp7/u*c2B? 

-m^ (vi) "T?**H*<b-fr*xtt*oH['fe— «A (vn) x-mztizik&mh 
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a tiki- h V £A N a £Mt;& y>)A) co#ff N XH> ^ffftT\ -io-80°C, i: 19 
r 1 r 2 R 3 UM ^ C nj R 2 R 3 . 

GO R " O ^4 

(vni) (ix) a) 

5 G fi7 5;*0«l« t-r/N*V#7l^~/U (Boc)) 

KiSxss;3H, (vm) (ix) -eSSfts 

fb^ftx^^^^^sj^^^Tft^ixs^^^^^^T, (i) x+m 

N t N-^^*^7 5K») <K ftftffl 4-^ 

f/ur^y t'y^yf) <o#ft s x«\ IffffiT^ -jRst (vni) T-S£*i3ft 

n,n* -^^/u^m %?y-;vi$) %m&T\x&, mm (N-t kp^^^ 

HAtf, «»aEaSBoc3£<0»£\ SSftttK l,4-v> 
20 rf-^iJ-i^ x fc Kd 7y ism) *K iMb*;^ Ml7;^nSS?©i^ffi 

*K:.K»©«a*»ft»TfcKJ*ia3S; (4-7) **tfTK9H-5. 
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(X) ' * cm <v) 

KiSxasutt, -iRA (x) -c«s^*fls*«t-«s: (vn) t-^SJxste 
(X) ■V&£iiZ>ik<&®b-1i8& (VII) -C*£ii3ft;£fci©Efcttx 

9 9 A, 3!)ft*!)?A) Xtt, *#ST, -10~80 ( C, 0<C 

M&mSLJ&i-i. BocS©»£\ 3g^*» 1,4-v* 

-10~50t^ t 0:br}\ 0°C~^ScDffi.g^#TT' v lO£-~24B#B0-e#igKii 

[EJSiia: 5] 

r! r 2 r 1 r 2 

a-R 22 .+ R^^oi ^ A .o^ NH2 

n 

(IV-2) (XI) (VI) 

St, G l tt7?;H©«ii t-yh^V*^*^ (Boc)) XfS* 

jRJR-^&^i-o R 22 ^ -C00H, -NH 2 , Xte, A3WHR55; (II) Sr*1-i: -NH- 
fc* R 23 tt> -C00H, X(t -NH 2 £^U R 2 \ R 23 te, ^feb^i^^i-Cift) 



WO 2004/067509 



11 



PCT/JP2004/000886 



Rj£I@5£5f3\ -«5S (IV-2) X'mZtlZfc&mXftZOM. (T ^ XDWjit) 



i-«5£ (XI) -C*Slx8ft:**XB:*o* (r^y^) £SJft£it:T (G 1 
#7 5 y*©««SSO»*tt,I»c»««RJ6t:fToT), (VI) 

sft^iisig-efcs. -)KS; (iv-2), (xi) x*$f&fiz>ft i <§m<Dn.h lt 

T 5 KftSiS^s ifiS^^iK (01*. tf, fF7tKo77^^nn^y, 
N,N-^f;^A7 S K«0 <K J»#J (011 hyxf;i/7>y, 4-v^ 

/^) £3£»-C%Xf2, ^n»J (N-t Kn^r^VW 5 h\ t Kn^^yy 

Xtes — (IV-2) Tf**il5<t;-&*3jS*^4f^« (R 22 ^5-C00H) 
15 KTOJ:9"K:RJSS*5^t tW*5. SP^ XSftWK 7^ Fyfc K 

y<< F\ ft^^n^KMffl^Tl^n^F (R 22 Sr-COCl) fc L N jffi^ 

*SST^ (XI) TS$ft5Mft (R 23 te, -NH 2 ) Xri*co»i:. -10- 

20 sot, £ 9fcJtxO c C^iaofi«ftftT-Cx0.5WFlB'-3 BBI-CffilfcJlfTl-S. 

«i««Ejsw:. matt, g^sbocs©**, (^ix.it 1,4-^^ 

25 [S^SXSS 6] 
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KJ6xaa6f±, (xii) Tasftsft***-** (ix) 

^ti3lf±^^^*Sl£$^:T-®^: (VII) ^S£ft5te£fe«r#3XSTfc5. 

. xtt. ^#£T, (xii) T ; s$^£^£te (J 

kLtc&) i-iUa (IX) T**£;ft5fc^4«m*©iei:«:* -10-80°C, tut? 

w\ o^-^moms^TTN o.5B#ra-3 bbk**^— «a: (vm -e*s 

[E/fcxm^ 7] 

O Rl R2 R 3 Rl ' R 2 R 3 

G O G O 

pan) (iv-3) (vm> 

R 24 te> -NH 2 , A j»5t (II) 8:*t-£#SI + ©-NH-«:a*i-o ffiO^ia 
*J4«HBfclRHlTf*>5 B ) 
is KfcxS5C7fi, (XIII) -e*$jx5ft**t-«* (IV-3) 

Sft^*Xtt*©*S:Kie**-C--«!a (VIII) T**£ft5{b£*Sr#5X8-C 

*.fi N v^^y^n^^v'/^^*^^ h\ N-O-^y 5: / fc:Vu)-N' - 

FXtt-tOiMfcK^ N, N' -^/^^^^/-/^) Sr 
*»t*,Xf4, ^*0»J (N-fc Kn*i/**VW 5 Kn t KP^^y N /MI7y 
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#3&0Hb£ftlfi> #^ (polymorphism) Sr*i~£ i flS-C£\ tt^COH^ 

Sf£fr£ Ltffftt^r i^T#«„ Sot, #3BWte, ±E.©i:5 4V^43 

^u^m, y^^m, ? s^fi sum. rw^m. s^r, =^ 

DPP-IV|a#«li.L-T»#r-t-«r.i:d5t?#8 0 gp*> % *3S9Hb 
(«*tf , Hffi#K ttttHft 5 ^f) N fftfg N ft?cttftffi7^e«l» (AIDS) N 
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fif. #»8Hfrfr*©*a^ frfii kgS 9#)0.oi~500 mggtt#x.bti 

W ri - ft b J: o T W ?>RS s tta t> ©-e r±* v\ 
(s)-i-(2* p p r^gvvj ^ p y 2^zgz&±jlE hiLik 

10 «PfF (W098/19998) E«©*ftfcttV\ L-^n JJ >"T 5 K (10.0 g) *5j;tJ^ 
PDrtWDy-f K (7.0ml) &&jS£^fct£, BlzKR JS ^i^^t-ct^ 
*fBfll£*f (7. 7 g, Y. 51%) Z^fCa 

l HNMR; (DMS0-d 6 ) 6 (ppm) : 2.0-2.2 (4H, m) , 3.4-3.5 (1H, m) , 3.6-3.7 (1H, 
m), 4.4-4.5 (2H, m), 4.78 (1H, q). 
15 ESI /MS (m/z) : 173 (M+H) + , 171 (M-H)". 

[4>MfMltlk0!l2] 

(R)-l-(2'-r? PD7irf;i/) b°P U j?is-2-% /istf— hJJk 

^?$t$mmmi<vxm*&%\z D^ayyru* (3.2 g ) ^o^nnri? 

WP7^K (2. 5 ml) «:KJS£-frfc&, IfcJcKJSS^Sw £Kcfc 19, SfSflS 
20 ^fe (3.2 g, Y. 66%) £#fc 0 

i H NMR; (DMS0-d 6 ) 5 (ppm) : 2.1-2.4 (4H, m) , 3.5-3.8 (2H, m) , 4.0-4.2 (2H, 

m), 4.7-4.9 (1H, m) . 

ESI /MS (m/z) : 173 (M+H) + . 

25 (S)-3-(2'-^P7tf/U)f7-/y v^-4-;fr/^~ h V )V 

f 7 s / 4-^^/l/^yg-3-t-^f ;^x^f;k (2. 0 g) ^fF7t Kn 

;7y^ (10 ml) fcJMJU 7K^Ts N, N 5 -*/U# = ,i^>f $ (1.4 g) 

4rJPx.fc 0 it^IL6 «j$lf: 0 1,4-^aMr* V (10 ml) tK^L 
fc 28%T ^^^T* (40 ml) fcfflTLfc. *«teRL20#BB«i*Ufco gfcS^ 
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Tvu (60ml) *M7LmttiLtz Q #«MSttt5B***t?i5ls»L, *S*«I1H- h y * 

f;i/x^r;u,(l.6 g, Y. 81%) Sr#fc a 

5 ;U (1. 62 g) 4NHH/1, 4-^***V (3.5 ml) fcJPi — Bfc*# Lfc." * fc 10% 
h y l>A**«*:linA.tSlL (pH7.5-8) «EETiH^Lfc 0 N f N-S^ 

/j^y-4-^;^yi7^ K (735 mg , y. so%) £#fc 0 

10 5: K (102 mg) *5J:^PD7tf^D7^K (105 mg) SrKJS£i3;fc^ jffi, 
*S***Sri:^«tt). 3tlBft£«J (87 mg, Y. 59%) Sr#fc„ 
ESI/MS (m/z) : 191 (M+H) \ 

(s)-i-(2 / -^ pp/t^lrff^y^;^^ F 

15 2-^yl//^^^;UTif^v>^-l-^7^^V^-t-^^/U^i^T-^ (500 mg) 0 1,4-- 
(2.0 ml) *»fc*»T* 4N m.mn^-i>^r.^y (2.5 ml) ^r^JUX. 

T»I6U 7ffi»-2^;wfyS7^ K (161 mg, Y. 65%) £#fc c 

K (161 rag) ^J:^DD7tf/^n7^f K (200 mg) 4: K JKtR 
KU^SrilJiJ: 5, fcefl^ft (112 mg, y. 44%) £#fc 0 

ESI/MS (m/z) : 159 (M+H)\ 

25 (S)- l-(2' -7x^;l/7tf;l/) fc°P V it^-Z-X h } Jjk 

2-/d^-2-7x^/« (500 mg) t^DD^y (30ml) K**U>* 
fD^n^ K (950 Ail), N,N-^^/^;VA7^ K (2 1) SriPx^fflT? 1 
^natfbfc. *EET*«SL *>*n**9> (20ml) Lfc*#*r, (S)- 

fcTo D y>-2-^^^^ h y /u (310 mg) tF!)xf/v7?y (650 ju 1) <73v^ 
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nn;^^ (30 ml) M^i®Tl> 3 fl#Rfl«E# Life. IQ%9 

fcKfiSS^N 5 ^^TftJftbfco ®JET«ffiU SlBft^fe (770 rag, Y. quant.) 
ESI /MS (m/z) : 294 (M+H) + , 292 (M-H) ". 

O ^4 O ^ 



[*1 ] 







ESI/MS (m/z) 


6 




166 (M+H) + 
164 (M-H) " 


7 


i-(2' p d r-fcfvv) tf o y 


148 (M+H) + 
146 (M-H); 


8 


- h y ^ 


187 (M+H) + 
185 (M-H) " 


9 




164 (M+H) + 
162 (M-H) " 



L-yu lj VT^ K (23 g) 4r x h7t Fo 7 7 V (1200 ml) h U 

;l/7 ^ V (22 g) SrJlD Lfc, 2-- h D7x^;U^/^^ ny^ K 

(42 g) SrJnA*ftt?ii*IW8l»bfc. ftft^TvK *£Jn*.*ttM : BS:£®U 

jfeftSraKb»jSET«*Ufco »feftfc** (45 g) £t°y^v (890 ml) k:# 
fl?U ^fS^/-/u (23 g) Srinx.*»Lfc„ U A- (31ml) SriRTU 
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^i&T*2H#PA«#Lfc 0 * (1000 gh ^-if/U (2000 ml) *riPx.#«*|*:^ffit 

(4.11) SrJW*.-r**U-^**Sr«*Lfc. *«fc*l&T* 4N*»/l,4-^ 
*1ris (130 ml) MTU iiT3i$Pflft#U: 9 WW Lfc*S*Sr«ftU, ^ 
5 -^/U-Cftj^Ufc. SfcETttflfcU «3S6*gfii: LT*Bft*«fl!>M* (20 g> 
Y. 88%) 4:#fc B 

*H NMR; (CDC1 3 ) 6 (ppra) : 2.2-2.3 (2H, m) , 2. 3-2.4 (1H, m) , 2.5-2.6 (1H, 
m), 3. 5-3. 7 (2H, ra), 5. 0 (1H, t). 

10 ' y 2 V-2-^/UxK^- hD/i- 

tni***«3, 10^K##C t 9 pyv>y-2-^;^yi (i5g) 
*Efl5**©iMME (4. 4 g , Y. 69%) Sr#fc 0 
ESI /MS (m/z) : 111 (M+H)\ 

- [tpmik^Mffli 2] 

15 (S)-l-[(2-T § y-l.l-^^fyuxf/i,)/ § I 7tf/i/]ep y ^^-2-^7/U^n 

2-^f;uyn^y-l,2-^7^ (5.0 g) ^qa^y (200 ml) tzf&ffi 
U 0^15#|B!Jft#Lfco B0C-0N (15 g) O^no^y (60 ml) 
TUc^ £ffi^2l#WJfc#Lfco ^P^MtSRLTMT, 10%*^ 

* pttfcurftK^/u-x?ttfflu «*«Wfc^hy «5'At?<e«Lfc 0 wet**® 

bT(2-T5 y-2-^^yu-l-^P e/W ^/^^ ^ yi-t-/f ;l/xxf /l^(7. 9 g) Y. 
74%) Sr#fc„ 

*H NMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (6H, s), 1.4 (9H, s), 2.8 (2H, d), 6.7 (1H, 
25 brt). 

±IBt t #fctz>fc (2-7 ^ fvU- l-^n l?/U)$A"* $ ^-t-^^vl^c;* 

tvu (7.9 g ), J: 5te^ b y #A (8.7g). y. !>a (8.o g ) £rir fy (230 

ml) lc»»Lfc 0 7kftT\ (S)-l-(2 > p n'Ttf /v) t°n y i/y-2-^;i//jfn h 
});U (10 g) OTirh^ (80 ml) g«£ *»J;tT-t-OS * 30 #|ffljf# bfc 0 
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*c 15 mmmwisfcm. «j±T$iffiL-/t 0 n n^-Mc^u ^myo* 

y p ny y y : y y / — /V/ 80 :.l -» 60 : 1 -* 40 : l) L (S) - {2- [ (2-v'T 

y trn U ^y-H;v)-2-t^y^f^r 5 /]-2-^f;H-yo tT/i^/w** 

5 ^ift-t-^^/WF^-r^ (12 g, Y. 91%) *#fco 

l HNMR! (DMSO-d 6 ) 5 (ppm) : 0.9 (6H, s) , 1.4 (9H, s), 1.9-2.2 (4H, m), 2.9 
(2H, d), 3.2-3.5 (4H, m) , 3.5-3.7 (1H, m) , 4.7-4.8 (1H, m), 6.6-6.7 (1H, brt). 
ESI /MS (m/z) : 325 (M+H) + , 323 (M-H) ". 

±fBT#feftfc(S)-{2-[(2-VT J trn V P is-l-J y ^f-tvr X 

10 j ]-2-y f/lz-l-^n tr/WA^"*? (4.8 g) £v>ynn 

yyy (50 ml) KftflPLfc, 7k#Ts 4N jfiK/l, 4-^**^ .(50 ml) ^r*P^L 
T*»-Cil*m«J*Lfc. «ffT»«.UT«IBft^» (4.2g, Y. 96%) 
l H NMR; (DMSO-dg) 5 (ppm) : 1.4 (6H, s), 2.0-2.3 (4H, m), 3.2 (2H, brs), 
3.5-3.6 (2H, m), 3.7-3.8 (1H, m) , 4.0-4.2 (2H, m), 4.9 (1H, q) , 8.5 (2H, brs), 

15 9.4 (1H, brs), 9.5 (1H, brs). 
ESI /MS (m/z) : 225 (M+H) + . 

i^mfcmmmi 31 

(S)-l-[2-(l, 1-v^y ^vi^-2-y fvi/TS /xf;l/7; y ) T i? fyi/] tT n jj v^y-2- 

20 (s)-i-t(2-r ^ y-i, i-^y T-frx-T-MT ^ y r-fefvu] trn y ^:/-2-#/wS 

^Mj;i/2ltt (1.48 g) h=-hV (50 ml) Migfi? U =¥S6-4-~ b 

p7x^x^t;^ (1.00 g) N fcmx V $ A (1.37 g) SriP^L, 16 0#W 

JttfLfco »flET»*6U StS£#7^y n-r h^77^ (SftW^^E ; v>y n 
P^y:^/-^ 5 : 1) K«L(S)-N-{2-[2-(2-i/T y tT n !J v^-W 
25 ;V)-2-t^yxf/l/7; /]-2-/f /WI^d tVH^^AT^ K (693 mg, Y. 
55%) &#fc 0 

ESI/MS (m/z) : 253 (M+H) + . 

±E-e#b^fc(s)-N-{2-[2-(2-s/ry trn y it^-i-j ju)-2-**y x.?*/],? 

^ y]-2-y fyWl-Zo \?Mfcfr&T % K (690 mg) £ MeOH (30 ml) fcjgfl? L 
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■ 1t m vrnyt Kn*Jit h^A (172 mg) «rJpi, MKT 6H*MJ|# 
Lfc. »flET**U Bl^7^n7 h^y^- (Kttitttt ; ^ an* 
* y : ^ 9 J -A* 5 : 1 -* 3 : l)fcflfe L*lEfti*ft (455 mg, Y. 70%) Sr#fc B 
L H NMR; (DMS0-d 6 ) 6 (ppm) : 1.4 (6H, s), 2.0 (2H, brs), 2.0-2.3 (4H, m) , 
5 2.50 (3H, s), 3.2 (2H, brs), 3.5-3.6 (2H, m) , 4.0-4.2 (2H, m) , 4.9 (1H, q). 
ESI/MS (m/z) : 225 (M+H) + . 

3- ;*^/U^n hyg (12. 0g) (40 ml) U ^V^T * 1/ 
10 (12. 8 g) rtx, 120 o C^3 8#ffl}f^Ufc o ttft^S U » fefrfcBWfWKteT 

7;;-3-^f/^yS (10.3 g , y. 42%) 

ESI/MS; 208 (M+H) + , 206 (M-H)~. 

±IBT^f btbfc 3-^y^T5 /-3-y f-J\yy^^m (6. 0 g) <D=-# /—/U (90 
15 ml) jgjftfc, 6Ni6» (5.8ml) £#nx_fc 0 5%>*7 # J*-K* (2.4g), 

^ (46 ml) SrJDx., i^m^m%T, 50 < C-T»5B*|Hlt#Lfc o U 

fttLTSEfc** (4.4 g, Y. quant.) 

l H NMR; (DMSO-de) 8 (ppm) : 1.4 (6H, s), 2.7 (2H, s) , 8.3 (3H, brs). 
20 ESI/MS (m/z) : 118 (M+H) *, 116 (M-H) 

4- * h B^y^yK^ TvW^tvI' (5.00g) £rcn^,/ — (25ml) 
fc*#U lNTKBfeifc^- h y l> A l 0IH«J$Lfc. »BET»«U 9 

25 nu*/i/i^ tK^^x., zkffi a a 7j>/UAt?gt# Lfc 0 tMBU: 2N*6:S£ (20 ml) 

SfelSfii: It 4-^/1^-4-- Fu^y^y^ (4.32 g, Y. 94%) &#7c 0 

l H NMR; (CDClj) 6 (ppm) : 1.6 (6H, s), 2.2-2.3 (2H, m), 2:4-2.5 (2H, m), 

10.8 (1H, brs). 
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±1B-C#feftfc 4-^ ^/b-4-~ ha^y^ ^ (4. 3 g) £v^Dn^^C?£ 
#UsN-(3-^^^-/^T ^ y tVW-N' -3C^;U# ^ K^gl*&: (6. 1 gh 
MJ^^T?^ (4.5ml) ZMZ-imfflMWlstZo ZfrK^^i/^T ^ y (3.4 
g) *Mtl, 1 BMBtttUfc. Tk^^nx., 2Km.MZlN*.Xmfek U ^ an^yu^ 

(SlEttliSK; n-^^-J-^ l:1.5)Hftl, |fe^;^LTN-<y 

^-Hf;H^h^y^y|7 ; ;K (2. 5 g> Y. 38%) 

l H NMR; (CDC1 3 ) 5 (ppm) : 1.6 (6H, s), 2.1-2.2 (2H, m), 2. 2-3. 3 (2H, m) , 
10 4.4 (2H, d), 6^0 (1H, brs), 7.3-7.4 (5H,'m). 

±IBT?#bHfc N-^y v^/M^ f h a^V ^ VS7 ^ K (2.5 g) £; 

fF7tKn77> (20 ml) te»#U 0«Cfc?&S!L;fc. IN *?>'-7 l >7t K 
n^^^^fr (13 ml) «T?RTfc, *m-C-ft«l*Ufc. 15 0°C^£PU 2N 
£S* (30ml) £#P?U BOnSfcJMfiLfc. ft»*^fc«r*.»fflbfc. 7kfgiC50% 

^y^;W4^f;W4— Fp^yf^T^y (1.7 g, Y. 73%) Sr#fc 0 

r H NMR; (CDCI3) 5 (ppm) : 1.4-1.5 (2H, m), 1.6 (6H, s), 2.0.(2H, dt), 2.6 

(2H, t), 7.2-7.4 (5H, m). 

20 ±fST#btifc-<^ ^^-4-^^/1^-4-^ hp^yf;i/7^y (1.7 g) £ 10% 

^7^!)Vg| (500 rag) /WCS&WU 7k*Sffl«T\ 60*0 *t? 1 Hi* 

ttUfc, tIfcIUt7>f httiBft,i*EET»*BU;fc„ 2Nifc«&JH!x.«14fc U 

^-x^-ettw.*ii*«6i&^ h y ^^^ftJftUfCoMcffiTftffiu.^iaft'frft (420 

25 mg, Y. 50%) Sr#fc 0 

l H NMR; (CDC1 3 ) 5 (ppm) : 1.2 (6H, s), 1.5-1.6 (4H, m), 2.7-2.8 (2H, m). 

[*ffl*MMfc«l 6] 
2-^ ^vHf fl,5-a] b°y $ S^-e-fl/Uaff^lE 

2-^ ^;ue°7 N /n [1,5-a] tfy ? i^y-6-*/U#^B6T ^ K (475 mg) %^9 J 
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-)V (5 ml) fcJSflU SNTKUft^ b !> (2 ml) SrJjP*. 70*CT 1 WPUB 

*Ufifett*fc LT*IBft-frft (300 mg, Y. 63%) *r#fc. 
ESI/MS; 178 (M+H) + , 176 (M-H) 

[4>IHfrJttt0Ii 7] 

2, 5, 7- hV / f/^°7 vIbIL 5-al b" jj g ^y-6-^/l/^y» 

3-T ^ — >U (970 mg) £ *JT± h WtB: (1. 7 g) 

R (5 ml) 120^T3B#ffS]«#Lfc o MlCftSlU ®ffT®^bfc 0 

»Sf:x^;^i/ (5 ml) t 5N*Kfc--J- h y ***** (2 ml) SriPai 70^-? 1 

Ttt«Lefe*SftfcXT*ffl{fc^% (1,6 g, Y. 80%) £»fc 0 

'HNMR; (DMSO-d 6 ) 5 (ppm) : 2.4 (3H, s) , 2.5 (3H, s) , 2.8 (3H, s), 6.5 (lH, 

s), 13.8 (1H, brs). 

ESI/MS (m/z) : 206 (M-H) \ 

[■f"M#5MM(l 8] 

7-* h^->-2 t 5-7^ ^/l/t:'7/p [l,5-a]t°y § 2^t^Jk^>M 

3-T $ J -%-*J-}V\?yV — )\s (970 rag) tTt h^Dy^xf ;V (2. 0 g) 
(5 ml) 120^ 3 #|RMi* Ufc. *&K:Jfri«U »J£T$t#igL 

aa^^^y-^SrApx. ottcjMPLfc. «fa"Lfc«f**iiwtu y 

-l,3a-S?fc Kn t*? [1, 5-a] fcT 5 S Vis-*-* )Vi£ls&^ >vzsl* ^ jV ( 2 . 2 g, 
Y. 95%) *#fc D 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 1.3 (3H, t), 2.3 (3H, s), 2.4 (3H, s), 4.2 (2H, 
q), 6.0 (1H, s), 12.6 (lH, brs). 
ESI/MS (m/z) : 236 (M+H) + , 234 (M-H)". 

±!ST*#ibtlfc 7-t Kn^v'-2 > 5-v J ^f;H,3a-v J t K n tT 5 ✓ n [l, 5-a] 
tfy * iyy-e-^ju^^^Lf-ju^^T/^ (235 mg) £rT-fe h ^ (5 ml) KSBMBLs 
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«»*y*^ (138 rag) *JP;ta»T?30#lJH$Lfc o aSMfr;*^ (l.Oral) £ 

(5 ml) ^®«Lfc 0 5N*Rft^ HJ (1ml) 

^L/c 0 MffTttftL tT*Bfl5** (162 mg, Y. 73%) fc#fc. 
l HNMR; (DMSO-d 6 ) 5 (ppm) : 2.3 (3H, s), 2.7 (3H, s), 3.7 (3H, s), 6.4 (1H, 
s). 

10 ESI/MS (ra/z) : 222(M+H) + . 
[*IBte3^mI0J 1 9] 
5. j^^tf 7 fit 5-a] b e JJ 5 

3-7^-5-7x^t 9 7y-^ (1.6g) ti^T-fe bBlFR^^ (1- 7 g) £W 
St (5.0 ml) lC*»L 120*10 -C 3 B#|H*»Lfc e SIl^ftSL^ «ET»«Lfc 0 
15 BiatHl^^y-^ (10 ml) t BN*»flS-?-h5 «?^*»« (3 ml) -SrJP A. 70^ 

ffiTft*US6feAi: LT*fBft^« (2.1 g, Y. 78%) 

! HNMR; (DMSO-d 6 ) 6 (ppm) : 2.6 (3H, s), 2.9 (3H, s), 7.2 (1H, s), 7.4 (1H, 
20 t), 7.5 (2H, t), 8.1 (1H, d) , 13.9 (1H, brs) . 
ESI /MS (m/z) : 266 (M-H)". 

2-^ f;l/-7- h y ^;u^-n ^ fvHf 7 ;/ P [l t 5-a] ^JL§ S^-G-fl/l^^Bfe 
3-T 5: y>-6-;* fvl/fcT9 ✓ — A' (389 mg) H^F^^^lirV) h V *7)\s-fru 
25 7t hftRxf ;U (960 mg) -A- (10 ml) L 70*0 T» 1. 5 R»fHHi 

WLti 0 mm.m u mi) *fcfci#m«#Lfc. *»»;:**pu »eet 

g«Lfc 0 (10 ml) i 5N*»ft-t-hP ->AtKS?S (3 ml) Sr 

»x.7O o C^i0#rflH#Lfc o ailfc»*PL**rJPiL, B*^^Tf»»Lfc 0 tK 
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ifrLfc. «ffTft»L6fejfeSi: LTftEft** (102 mg, Y. 42%) «:#*:. 
l H NMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s), 2.9 (3H, s), 7.2 (1H, s), 7.4 (1H, 
t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs). 
ESI/MS (m/z) : 244 (M-H)". 
5 [»$Wl2l] 

3-T ^ /-S-t-^A-h 0 ^/— A' (1.6g) tv^rtfSSxf/l, (1.7g) %B 
m (5 ml) [C^SIL 120°CT' 3 B*fHffi#Lfc 0 SiafcUftWU »ET»*BLfc 0 
mmz^fS—Jl' (10 ml) t 5N7k»ft^ h 5 V&fcmWi (3 ml) SrSPx^OtT- 

ffiTft«Lflfi«*i: LT*iBft^» (2.1 g, Y. 78%) £#fc„ 
'HNMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s) , 2.9 (3H, s) , 7.2 (1H, s), 7.4 (1H, 
t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs). 
15 ESI/MS (m/z) : 246(M~H)~. 
[*W*H1S«2 2] 
2~X--f^)V~l~^ ^jy\fy y a [l, 5-a] t° jj § ;Utf>m 

TtFSi^ (35.4 g) ^Tirf^hU/k (200 ml) (:g»L, v>^f;l^ 
KS^^r-fc*-*' (30.9 g) ^r*P^. fcStfbfc.' *ff 

20 TftffiU ^fe^-^/Ui: LT $ / ^t'VTI? hftRai^vi/ (50.4 

g, Y. 99%) Sr#fc 0 

l H NMR; (CDCl 3 -d 6 ) 6 (ppm) : 1.3 (3H, t), 2.3 (3H, s) , 3.1 (6H, brs), 4.2 
(2H, q), 7.7 (1H, s) . 
±iaTMffc*Lfc Z-i/^^jVT % J tf-U^T-t hftlfc:*9vl/ (556 mg) t 3- 
25 T^-5-t-^f;Hf7^/V (418 mg) (10 ml) K^«L70°CT? 

l.fi«FBB«#PLfc. (1 ml) S&fc 1 rtlWJWLfc. £fflLfc#*p 

U «J±T2S$§Lfc 0 (10 ml) fc 5N TkRflS:*- h 3J p &7kWW 

£ (3 ml) ^Px70°CT : i^^Etf Lfc. L*fclP;i, BH**^!?* 
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-^-ca&fruto M£TtttnkvntL&&t Lxmmit&vo (396 Bg , y. 57%) * 

l HNMR; (DMS0-d 6 ) 5 (ppra) .: 1.4 (9H, s) , 3.1 (3H, s), 6.8 (1H, s), 8.8 (1H, 
s), 13.5 (1H, brs). 
5 ESI /MS (m/z) : 232(M-H)~. 
[*IB**lfc«2 3] 
7 _y ^- ;U - 2 -y -7 p fl, 5-al t° jj § 2 ^-6-* A^^IS 

3-T^/-5-7x^l: 0 7^ (477 mg) t 2-N, N-v>* ^)VT % J * f V > 
T-fehftK^^ (556 mg).£^-*/-A (10 ml) K^fil L 70 < tT* 1. 5 fl#|ffll* 

io #Lfc. (i nil) £AP;i, Sbti*IBIt»Ufc. SmfcJMPU Mi£T 

SiSSbfc 0 SifiK^y'-A (10 ml) t SNjJclfcflrf- h ]J £A7Mgtf&£ (3 ml) 

Lfc. «B£T«flftb3»ft3fe*fc Ur*8Bft^tt (463 mg, Y. 61%) S:#t. 
15 l HNMR; (DMS0-d 6 ) 5 (ppm) : 3.2 (3H, s) , 7.4 (1H, s), 7.5 (3H, m) , 8.1 (2H, 
d), 8.9 (1H, s), 13.6 (1H, brs). 
ESI/MS (m/z) : 252 (M-H) - . 

7-^ ^^-5-^ ^ 7lx - 2 _^ ^z^/vyfy y p [1, 5-al b" jj gj£^6^jVjj>^ 
20 3-T ^/-5-7x^;l/t'7^ /V (1.56 rag) tTt b-rayR^xf ;V(2.00g) 
(5.0 ml) 120^3 «*IW«#Lfco £!&fc#*P U SffiTJSffi 

25 (2.73 g, Y. 92%) Sr»fc 0 

'H NMR; (DMS0-d 6 ) 5 (ppm) : 1.3 (3H, t), 2.4 (3H, s), 4.3 (2H, q), 6.7 
(1H, s), 7.4 (2H, t), 7.5 (2H, t), 8.0 (1H, d). 
±IBT*#bttfc 7-fc Ka^V-5-^^W-7x^;WI, 3a-^t Kn t'7/ 

p[i,5-a] ey * ^y-B^/^ySif^^f^ (297 mg ) &T^b> (5 mi) 
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mm%})$J* (138 mg). SrjDX.^}a-C30^tS^Lfco 3[)ft^;V 
(1.0ml) £Jqx_2H$[ffi$tfflGLfco gitKftWU 7kZMm au^jUM.X^iti, 

#??ixfcjlSftSr^^y-/K5ml) fc»#Lfc.5N*»fctf- h 5 A7k*« (1 ml) 
5 Sr^jpx. 50°CT* l K>HBStl*Lfco ^?tU:?fr*PU **^n^. W^^/UfcTifejfrL 

Tffi^Lfco i*ET<6*UeftJ6*t LTSfBrt^ft (121 mg, Y. 45%) Sr»fc 8 
l H NMR; (DMSO~d 6 ) 6 (ppm) : 2.7 (3H, s), 3.8 (3H, s), 7.2 (1H, s), 7.5 (1H, 
t), 7.5 (2H, dd), 8.0 (2H, d), 13.5 (1H, brs) . 
10 ltpmt$mMM2 5] 

5-t: FP^i/-2^f/Vt: 0 7/n[l,5-a]e|J ^ v^-6~;fr/U^ ygg 

3-T $ S-h-tJ-jWy-J—JV (971 mg) <D? npifrjVJ* (20 ml) 0°C 
T*h!JiW^y (2.02 g) N -<^i>/l/^^riy^/U^^/U^ n ^ K (1.71 g) 

15 fcfciJgjttt ; n-^ap-f-^ : R-g^^^ 2 : l) l(5-^f ^H-t^/^^-^ 

yu)-^/M^yi/<y^xxryi' (1.65 g, Y. 6.7%) Sr#fc 0 

±1BT# b tt fc (5- * ^/U-2H- tT 9 ✓ — /W3-^r AO -* 5: ^«t<< V ^/U:r ;* 
(600 mg), xF^>>^f i/yvoySv^xf/l. (1. 80 g) tf)Jl^iK*: 100*0 

is i#ra*# Lfc 0 mizTmm u jwwhfjy*- («u«ik ; 

20 n-^^fy : W^^vl' 3:1) Cftl 2-(5-^<y> ! ;Vt^^^^;U7; 7 
-3-^f/H^7yD-W/U^f^y)vpyi^xf;^f^ (700 mg, Y. 6790 

±flB"C#bttfc 2-(5-^Vv^7l/7]-^rv'^/U/^^7U'T ^ /-3-^ f;H^r/^ 
-1— f /i^ ^U^)-^d ^RS*:n9vi,a:*9vP (100 mg) K 4N iftH/l, 4-t?;^f- 
25 X (2 ml) <^^x.s 22B#fSt*#bfc a W ffl Lfcjgift U «BETft«fe LT 5- 

(40 rag, Y. 73%) %'&tc 0 

4 , IH#*ft«2 4©*feS:##*!: % ±lBT*#b^fc 5-fc Kn ^v-2-* 9vi/tf 
9/n[l, 5-a] try ^ -^^-G-^/l-^^^^^/Vni^-x^ (154 mg) &2fli7k##U 
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TSlEft; (136 mg, Y. quant.) £#fc 0 

*H MMR; (DMSO-d 6 ) 5 (ppm) : 2.3 (3H, a), 6.3 (1H, s) , 8.6 (1H, s). 

Yu*r*s-2-* ^)V\fy9u [1, 5-a] ]) 5 v^-6-;fr 
5 tpm&mMM2 4 0*JSfe*##^,7-^ h^i/^f;i/t fl 7^D[l,5-a]t o y ^v 5 

J H NMR; (DMS0-d 6 ) 5 (ppm) : 2.3 (3H, s), 6.3 (1H, s), 8. 8. (1H, s). 

10 -T bV *}J>>* h^rv'K (1.40g) ©T h 7 t Ko77> (50ml) ^Jg^Ti? h 
(2.04ml) ^O^s 1.5«PlB»j«Ufco il^Itx * h 7" 
/Ujx^TVix (2.57 ml) gfeiSSt Lfc 0 ilCIL, ^£#0*1 lN4I^T*pH7 

15 ^f->< : g^ggoi^vU -2:1) HiU4-^ h^v'-S-^y^ct- b JJ )V (1.14 
g, Y. 39%) Sr#fc e 

±IB-e»fettfc 4-^ h^^-3-**V^fP= h 9 )V (1.14 g) (T>=.#J—)V 
(50 ml) SJfcfclfc K5^y— (0.49 ml) SrJPx., 17 H$ffl«jit Lfco Ktt 

20 n*#l/\*9S^ /u 50:1) L 5-y b ^rv^ ^^~2H-b°y ;U-3->f 
7^ (684 mg, Y. 53%) &#fc 0 

±fBT*#^tL7c 5-^ h^v'^f/W2H-h! , 7/- 7U-3->f 5; V (684 mg) (7) 
y — 7K50ml)»lRfc 2-^^5:/^-3-^^y^ , D t 0 ^V^5 L /^^7 1 /U(775 

mg) &*n?u -sfeft^Lfcp «et»«u a*t«a»R»**^h3 

n-^^tV : m^^^ 4:1) t 2-^ h * v-;* ?vu fcT9 V u [1, 5-a] fcT V 
^-J^-6-^jU^^^zn^;U^^T/^ (878 mg, Y. 69%) Sr»fc 0 
±IBT#btb7c 2-^ ^t'7ya [l,5-a]t: 0 D * ^X-6-;t7/U3i?VS6 
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^jV^^v-jV (20 rag) (DW uu (2 ml) -70°CTMM 

uuttl/mm (0.51 ml) t»Tlfc, 8t#Uft*b4.5l»|Ria»H-C 

5 JBU 2-fc FD^v'^f;Ut 0 7y'o[l, 5-a]t'il 5 >-6-# jUtf 
' "T)V (19 mg, Y. quant. ) £#fc e 

Rcc.?VVoiy*7Vl/ (19 mg) Of F7t Fa77^ (1 ml) SJR^ 5N TkBSflS^" h 
y*A7K*ifc (0.1ml) SrSp^, ilT* l7B#IHJJt#Lfc. *«rlP*.T*a3i^ 

«I±T^« LT^fEft^ft (11 mg, Y. 65%) *#fc 0 

l HNMR; (DMSO-d 6 ) 5 (ppm) : 4.7 (2H, s), 6.8 (1H, s) , 8.8 (1H, d), 9.3-9.4 
(1H, m). 
15 [4>mfcfttt0j2 8] 

2-^ h^^^/^fc 0 ^;/g[l,5-a]b: 0 l) g 2 /Mf 

*ISft3lifi#ij2 7<Offl^ 2-^ ^^/f/V^/p [l,5-a]t: 0 y ^i?^-6- 

20 l H NMR; (DMSO-d 6 ) 5 (ppm) : 3.4 (3H, s) , 4.6 (2H, s) , 6.8 (1H, s), 8.9 (1H, 
d), 9.4-9. 5 (1H, m). 
ESI /MS (m/z) : 206 (M-H)~. 
[*flfl*Mllfc«2 9] 

25 1H-V ^ K^/U-3~^/U^^^ (960 mg) & N, N-^ fvUfcyUAT % K (15 ml) 
P»*L0TCfc*5SpUfc.*#ft-?-hS ?A (720 mg) tr 2 0fc»ftTlBI*, £M 
KKL 1 Lfc.StfOtfctfSl La *ft;>?VU (0.67 ml) ©N,N-$?^ 

/l^fc/l/ATS K (5 ml) »£^o< «9 iITU SfflKM L 2 Ufc. OV, 

K»*PU Ef5ifttc*&;(iPx. s £bfci7k (50 ml) «r;&q;tWWLfc*Sffi&«#u 
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7k. n-^**^Tft*Lfc. »BET«*b»6«*i: UT^IS^^ (910 mg, Y. 
87%) fcftfc. 

X H NMR; (DMS0-d 6 ) 5 (ppm) : 3.9 (3H, s), 7.2 (1H, dd), 7.3 (1H, dd) , 7.5 
(lH, d), 8.0 (1H, d), 8.1 (1H, s), 11.9 (1H, brs). 
5 ESI/MS (m/z) : 174 (M-H) "\ 




COOH 



[«2] 





ft;*** 


ESI /MS (m/z) 


30 




174 (M-H) " 


31 




176 (M+H) + 
174 (M-H)" 


32 


1-^ ^/V-lH-^T V K— /V-6-*/VjJ?y^ 


176 (M+H) + 
174 (M-H) ~ 



10 

1H— f V K— /W7-^^^ y8^f;l/x^f^ (546 rag) * N, N-v^ fvU*7U* 

rn* (8mi) fc^Lo^^ftjdufc.**^-?- h y ** (370 mg ) -t 

15 30£WJJt*l*Lfc, 3 *fc^A- (0.38ral) < <9 t«TU SSlKK 

-hlEfc'frWfc: 1,4-v^^f-^ (14ml) fc lN*R{fc-J- h y ***** (Uml) 
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SrJPitr40t-T»17«FlBat#Ufc.2Nil[»"C?|fc&i: L-C^DB*;i/AT*lfllfc. 

>Tf**MI, «ETft*LT*fMfrfr«T (296 rag, Y. 55%) £#fc 0 
*H NMR; (DMSO-d 6 ) 8 (ppra) : 3.8 (1H, s), 6.5 (1H, d), 7.1 (1H, t), 7.4 (1H, 
5 d) 3 7. 5 (1H, dd), 1. 7 (1H, dd) . 

ESI /MS (m/z) : 176 (M+H) + , 174 (M-H) 

nfrCOOMe <CO C0 ° H 
N-^^ NaOH 
H Me 

10 131 3] 



tew 




ESI/MS (m/z) 


34 




204 (M-H) " 


35 




206 (M+H) + 
204 (M-H) " 


36 




236 (M+H) + 
234 (M-H)" 


37 




220 (M+H) + 
218 (M-H) " 



(8.0 ml) \Z 4-p< h^rV7x^/H: K 5^^S6i£ (200 mgh 3, 3-i>^ 
15 h d fcfjsj-^g^ Tvl^* tvK194 mg) £iD;tT 70<C"Tr 4. 5 tifrfflMW Ltz 0 

^rf-V 1 : 5 -> 1:3) ^ftt 5-;* h * v'-lH->f X K-yW3-#/Utf ^ 
jx*^ (259 mg, Y. 97%) 
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l HNMR; (DMS0-d 6 ) 5 (ppm) : 3,8 (3H, s), 3.9 (3H, s) , 6.8 (1H, dd) , 7.4 (1H, 
d), 7.5 (1H, d), 8. 0(1H, s) , 11.8 (1H, brs) . 
ESI/MS (ra/z) : 204 (M-H) 

±1BT-»feitfe h^rv'-lH-^ V F-/W3-^;v^yS^f /Wxxr/V (121 
5 rag) fcN.N-i^^A'TM'ATS K (1.5 ml) fcigfl? L Ot^&ifl Lfc 0 TKSfflS**- 
MJ!)A (47mg) tin*., * 30 ^BBUll^Ufc. 3 ^/U (55 ju 1) £ 

MTU tllcllt H*IHSH*bfc 0 SSif;K-*RL, ftttffi *r 2N :MU& 

10 ±|Bft^»K 1,4-^^r^V (4 ml) £ IN yfclMfc^ h 3 9 (4 ml) 

»JETR*ftLT*IBft^» (57 rag, Y. 52%) *#fc 0 

*H NMR; (DMS0-d 6 ) 5 (ppm) : 3.7 (3H, s), 3.8 (3H, s) , 6.8 (1H, dd) , 7.4 (1H, 
d), 7.5 (1H, d), 7.9 (1H, s), 11.9 (1H, brs). 
15 ESI/MS (m/z) : 206 (M+H) + , 204 (M-H) 

jC$k (J. Org. Cbem. , 1996, 61, 5804-5812) IB«fc<0#ifefc:fi£V\ 3-^ h 

-4-T 7 ^/^^ ^/^^-r/uj; 19 SfBft^fe 
20 *H NMR; (DMS0-d 6 ) 5 (ppm) : 3.9 (3H, s) , 4.0 (3H, s) , 6.5 (1H, d), 7.2 (1H, 
s), 7.3 (1H, d), 7.9 (1H, s). 
ESI/MS (m/z) : 206 (M+H) + , 204 (M-H) 
I*M#**«4 0] 

l-(2, 2-i?J> =5-)V-fu b:Vu)-lH-^ ^ K — iv- 3-#/U^ 
25 lH->fyhV^-3-#/l/#y» (208 mg) N, N-v^ $ F (10 ml) 

»r*#U *^fb^hy^A (154 mg) ZMJc, aaT»io»mJf»bfc.Eji:« 

fcnVfc^X'OJ-jV (0.25ml) £*n;i, 80 o CTM5B#Wjt#b^ o *^i0x.gm 
^^T»S» Lfc D **§ £ IN i£I£-C P H6 LtSt^f/K'ttUi U ttftA** 
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(*W*K;n-^*1>-y iHFft^^/U 4:1) t*L*1Bft-fr*b (264 
mg, Y. 89%) «r»fc„ 

l H NMR; (CDC1 3 ) 5 (ppm) : 1.0 (9H, s), 3.9 (2H, s), 7.2-7.3 (2H, m) , 7.3-7.4 
(1H, m), 7. 9 (1H, s), 8. 2~8. 3 (1H, m) . 
5 ESI/MS (m/z) : 232 (M+H) + , 230 (M-H) 

[*ra***«4 1 ] 

t f J Mft3llifi«4 OCO^fe^r#%^ N 1JW y K-^~3-^yU7^^^ (251 mg), 3 
' !>ft-<y^^SrfflV^T*Bft^» (121 mg, Y. 36%) &#fc„ 
10 l H NMR; (CDCI3) 5 (ppm) : 0. 9 (6H, d), 2.2-2.3 (1H, in), 3.9 (2H, d) , 7.2-7.3 
(2H, m), 7.3-7.4 (1H, m), 7.9 (1H, s) , 8.2-8.3 (1H, m) . 
ESI/MS (m/z) : 218 (M+H) + , 216 (M-H)". 

[+IHI**J6«|4 2] 
l-(2 > 2~v ; ^f L /^'7 <, P t°JV)-m-4 > /V-5-$/U7$^'& 
15 *PflfrSI*6«4 0O*feSr#%tc, 1H-- f > K-;i/-5-*;i/*y»^f;i/x^f 
/l/ (825 mg), 3 * /U&^TSfBfb^fe (473 rag, Y. 43%) Srftfc. 
X H NMR; (CDCI3) 6 (ppm) : 1.0 (9H, s), 3.9 (2H, s) , 6.6 (1H, d) , 7.1 (1H, 
d), 7.3 (1H, d), 7.9 (1H, dd),8.4 (1H, s) . 
ESI/MS (ra/z) : 232 (M+H) + , 230 (M-H)", 

20 [*n{t%ife«u 3] 

I f 3 W^l£^j4 0 co*r&^##{c N ih— T v 
^ (1.02 gh a ^ft>T y^^SrfflVNT*flBft^* (375 rag, Y. 30%) £:#fc 0 
l H NMR; (CDCI3) 6 (ppm) : 0.9 (6H, d), 2.1-2.2 (1H, m), 3.9 (2H, d) , 6.6 
25 (1H, d), 7.1 (1H, d), 7.3 (lH, d), 7.9 (1H, dd) , 8.4 (lH, s) . 
ESI/MS (m/z) : 218 (M+H) + , 216 (M-H)". 
[*WfrHJfi«4 4] 

1H-' f >\K— JV-l-jjjViRym.* TJUzcXTAt (l.OOg) N, N-v 5 ^ f 
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7^ k (i2mi) \zmmi-ox:Kifcnisito ztSHM-Ny^ (o. 46 g ) ^201: 

5>^TiP^ N ^^^^ 30^P^m»bfc o ^^^^^^^p<^^^ n ^-f K(2. 4ml) 
^^o<!)«TU aitRlT2*|||||^tfc, IflaWWLtti 

*s£ mnmm&mi~ ^ y * ***** Lfc. 

5 Lit** «JET*«Lfc. 

±&fc&mz 1,4-^**^^ (20 ml) <h WfcWtiki- h y **7k*89t (20 ml) 
*m*-T 40*0^ 18 Ufc Q 2NiMl?IM4i P P.*/uAT?ttttiLfco 

" fb*rfifv\ ^ffiTftUfcUTSIBflS-frft (l.3g, Y. 83%) «r#fc 0 
10 l HNMR; (DMSO-d 6 ) 6 (ppm) : 5.7 (2H, s), 7.2-7.4 (7H, id), 7.6 (1H, d), 8.0 
(1H, d), 8.2 (1H, s). 
ESI/MS (m/z) : 282 (M+H) + , 280 (M-H) ". 

15 lH-^f ^ K— /I'-Z-X/i'tfygk/ ^tV^KTfr (500 mg) ^N.N-v^^f/^M 
K (7.5 ml) fcigtf?L 0°C[Cft*PLfc o 7K*ft^ h 'J £* (340 mg) feJll*., 
^(D^* 30^P«1jfff Lfc^ h^rv/^f/^ P7-f K (0. 43 ml) £v$o< 19 tm 
TU ^?a^MblB#^m#Lfc 0 ^^^^/l--C#^LTW«1 : i^2N^, iS?P 
y Lfc, «*WtbJ!>AT(tj| 

20 Ufc«; »BET»«U^o 

±lBft-fr»K 1,4-v^^iJ-V (15 ml) fc lN*R-fbf- h 3-9A*»JR (15 ml) 
^^P^T4O o CT160#^ffif4 ? U7^ o 2N^T^t'tt^ IT^ P P^/^T'ttHLfc, 

y *A-eft*ufc«x «ET«aiL-^o wmw**au, ^--^^ 
x*mm%s MfrTit'm^xmfzik&W) (342 mgj y. 58%) sr#fc 0 

25 *H NMR; (DMSO-d 6 ) 5 (ppm) : 3.1 (3H, s), 5.6 (2H, s) , 7. 2-7. 3' (2H, m), 7.6 
(1H, d), 8.0 (1H, d), 8.2 (1H, d) . 
ESI/MS(m/z) : 206 (M+H)\ 204 (M-H)". 
I+WfrMMU 6] 
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lH-^VK-zM^/l/^yi (400 mg) £ N,N-v^ S K (6 ml) 

' fc«M¥L o^fcftSLfc.zk*^ h y #a (500 m g ) Sr2|Slfc^ttTapx.. 

30 ^WttoS^«^f;Ux7r/V (0. 32 ml) £^o<t9<h«TL 
0°CT* 15 -MKSL 45 ^r B m« 2 Lfc o 0 o C^^a]LT7k^llDx.fc^. 2N J£ 

50:1) lC«U*iaft-fr» (354 mg, Y. 61%) £f#fc 0 
L H NMR; (DMS0-d fl ) S (ppm) : 2.0 (3H, s), 6.2 (2H, s), 7.2-7.4 (2H, m), 7.6 
(1H, d), 7.9 (1H, s), 8.0 (1H, d). 
■ 10 ESI/MS (m/z) : 233 (M+H)\ 
" [*Klfr^)fi«4 7] 

lH-f y (500 mg) N-v^ 

7;K (6.0 ml) fcjBfcLfc, 0 , Cfc»4PLr**flS+ h V £A (230 mg) ^rAPx. 
15 30 ^raH^Ufc o ^y^nn^fyl/x-f;l/ (1.2ml) Sr*Px.T^MT* 2 

raasttLTt. ssxf/K^tB u 2n£», h y 

0tSK: 1,4-^**1^^ (10 ml) t lN7K^{b^ b y (5 ml) £2JPx.T 

40^ 22 B$|W«#Lfco 2Nifc»t»Htti Lfcffc, ^na*M-T*«lfflLfc 8 & 
20 *BMW-hy KETittfc, WfflftSrttttU n-^^tyc* 

#11, *ETft»LT35K{t£ft (740 mg, Y. 92%) *#fc D 
l H NMR; (DMS0-d 6 ) 5 (ppm) : 4.4 (2H, s) , 5.7 (2H, s), 6.6 (IH, d) , 7.2-7. 4 
(5H, m), 7. 6-7. 7 (3H, m), 7.8 (lH, d) , 8.2 (1H, s). 
ESI/MS (m/z) : 280 (M-H) 

25 i^mPf mmm* si 

*R^R (380 mg) J-JV (6.5 ml) Lfc c 10%/<9S^iHft* (190 

mg) -kMx.xi^mm-mn.Ts 60^47 «praa^Lyt 0 ^^£M*u teTit 
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mist;-* mfe**? J*? h^,77^ (SfittJ^jft i^na^y;^; 

-/U 50:1) tettbftlBft** (120 mg, Y. 48%) £#fc 0 
l HNMR; (DMS0-d 6 ) 6 (ppm) : 5.5 (2H, s), 6.5 (1H, d), 7.5 (1H, d), 7.6 (1H, 
d), 7.7 (1H, d), 8.2 (1H, s). 
5 [«»4 9] 

lH—f^K^- /U-B-^/^^S^^/^^X/^ (500 mg) £ N ^pd^^vI^^- 
/Urc-x/l/ (0.43 ml) ft^ipflQ#%tt0|4 5 0^jfe*#%t-«ia^ft (190 rag, 
Y. 70%) *#fc 0 

10 l HNMR; (DMS0-d 6 ) 5 (ppm) : '5. 5 (2H, s), 6.5 (1H, d) , 7.5 (1H, d), 7.6 (1H, 
d), 7.7 (1H, d), 8.2 (1H, s). 

l-(2, \f/U-S-* h ^V-1H-^ s y K — 

5-^ h^v'-lH— < V K— ;l/-5^^^yg^f/^^f/I/ (357 mg) * N,N-v? 
15 ^/i^/i^T^K (17 ml) Ufc Q tK*^"^ b y (209 mg) *: 3 

£ttTJD*., ^05*4 15 4>IB*#Ufe. 3 ^ft^^^^ (0.35ml) «TL 

20 n-^^rf"^ 1:3) l-tfct l-(2, f ;v) 7°n h ^ V-lH-f y 

/H-^^^yS^^yf/^^T/l' (114 mg, Y. 20%) N l-(2, 2-5^9vlr):/ 
Dt°yU-5-^ h ^ V-1H-^ y K-;V-3-^7 /U^ yg^ f ;l/x^ f ^ (130 mg, Y. 

27%) Sr»fc. 

±|ET*#E>ftfc l-(2,2-i>^^/l-)7 P P h^rv-lH-^ ^ K-/U~3-# 

25 /l/^V^^^/^^XA' (114 mg) fc l,4-i?Jr*V> (2.5 ml) £ IN tK 

gMb^h y (2.5 mi) srjp*T 4o°ct* ismmmw^tzo ^$j->v 

(3 ml) S:^Px.T70 < C-T?24Bt^jt#U^ o 2N lit^tt £ b"C ^ n a jjwuAT? 
ttffi bfc 0 h U * A "Cft* LfcflK ^ET^ffi LT*lBft;^4* (73 mg, 

Y. 81%) Sr#fc 0 
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l H NMR; (DMS0-d 6 ) 8 (ppm) : 0.9 (9H, s), 3.7 (3H, s), 4.0 (2H, s), 6.8 (1H, 
dd), 7.4 (1H, d), 7.5 (1H, d) , 7.8 (1H, s) . 
ESI/MS (m/z) : 262 (M+H) + , 260 (M-H) 

[+m#**«5 1] 

5 l-(2, 2-v>/fvU) 7°P bVW5-^ ^VU-11W ^ K-yW3-^;U#^|| 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (9H, s), 2.4 (3H, s), 4:0 (2H, s), 7.0 (1H, 
d), 7.4 (1H, d), 7.8 (1H, s), 7.8 (1H, s) . 
10 ESI/MS (m/z) : 246 (M+H) + , 244 (M-H) 

l*m&MMM5 2} 

l-(2, 2-"y^^)V)^fu tVW5-^ h^rv'-lH— f V K*- /W3-*/l^*Kifc (102 mg) 
Sry^nn^^^ (3 ml) LT-78°C^£P Lfc D lM£^»!>*/^n 

15 utflsmm (1.2 ml) £^o< 19 «TLt, -78t^b0t|:ILi^bll* 

U W$lf9£#&LfCo TKffifi 2Ni6»T*Kttt LT^ p P/Jvt^-Cttttl U ^7k 

h y *ATM6*Lfc. *ET*i'tt*Eft^» (78 mg, Y. 80%) Srfcfc, 
l HNMR; (DMS0-d 6 ) 6 (ppm) : 0.9 (9H, s), 3.9 (2H, s), 6.6 (1H, dd), 7.3-7.4 
20 (2H, m), 7.8 (1H, s) , 8.9 (1H, brs) . 
ESI/MS (m/z) : 248 (M+H) + , 246 (M-H) 

■[+n**ifc«5 3] 

1- (2, g^^a-fr*/^ fM-lH-J is K-/U-3-;fryU/E^lfe 

1H--Y V K— ^-3-*^tJ? ^» (400 mg) CO N,N-i^ 9vM*/UAT % K (4 ml) 
25 jg$[£7k7£T, 7K»{bt-hy^A (218 mg) £20 30 Ufc 0 2,2-v^^vU 

ya P P * ^^aL7sf;V (373 mg) fcR L 2 B#BB«# Lfc c 

U «Efe*£Afc LT«lBfc£* (540 mg, Y. 79%) £^f/c 0 
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ESI /MS (ro/z) : 276 (M+H) + , 274 (M-H) 

i^mfcmmms 4i 

lH--f V K— /U-S-^/U^^R^^i^/^^x/U (600 rag) C9 N, N-v^y* ^jVi^}V 
5 .AT ^ K (2 ml) *«IC*»T. (115 rag) SriP*. 30 #jf # L 

7t 0 /n^SI-t-^f/H^T/l' (562 mg) S:APx.T 2 Lfc D TKSrJlP*. 

# yg£^< X S \>)V^- XT/^ (944 mg, Y. quant.) £r#fc 0 

^sViVzc^trtV (800 mg) £r^y-A4cSfi?U 5%/<7^£-&H&* (160 mg) 

It, *Eft-fr* (670 mg, Y. quant.) *»fc 0 
ESI /MS (m/z) : 276 (M+H)*, 274 (M-H) ~. 

is i^mfcmmmss] 

l-^ f ;wiH^ y K-/W5-i;^#yi (lOOmg) fci^ p p * * v (2 ml) i: 
FPxf/^yyy (1ml) %MzLtc 0 0t^ft*PUTM)7;^PitS (1ml) £ 
STU Ht:ilT2 0$WLfc, ScJ£T»«U WafeSrilEJ Lfc 0 
20 "r^X^mks ^JETffc^LT^fBftl^fe (66 mg, Y. 65%) 

l HNMRi (DMS0-d 6 ) 6 (ppm) : 2.7 (3H, s) , 2.9 (2H, t) , 3.4 (2H, t), 6. 4 (1H, 
d), 7.5 (1H, s), 7.6 (1H, d). 
ESI/MSWz) : 178 (M+H) + , 176 (M-H) \ 

wmttnmms e] 

25 1-Tir^^-1H-^ V KwU-3-;fr^#>S£ 

lH--Y^K'-/^3-^^^V^ (400 mgK m^Wt^ (0. 96 g) Sr*&*Bft8 
(4.8 ml) fc!K»Lfco UOt^T* 16 WBBjtff Ufc»> ^DP^tittllt, 
. #««&2NiMfcTiJM£U b U *flET»»bfc. 

W7A^a-7.^77^ (S£ffifi£$; ^on^y : *$J— As 50:1) 
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fc«L«IBft** (170 mg, Y. 34%) Sr#fc„ 

l HNMR; (DMS0~d 6 ) 5 (ppm) : 2.7 (3H, s) , 7.3-7.4 (2H, m) , 8.0-8.1 (1H, m) , 
8.3-8.4 (1H, m), 8.4-8.5 (1H, m) . 
ESI /MS (ra/z) : 202 (M-H)". 

lH-'f V K — /U-5-j7/^yi (2.0 g) £ N.N-S*;* 5 K (15 ml) 

^S»L^. ^y^n^F (1.53ml), A (3.4g) £2jP;iT 

>- K— (2. 6 g, Y. 85%) £f#fc 0 
l HNMR; (DMS0-d 6 ) 6 (ppm) : 5.3 (2H, s) , 6.6 (1H, s), 7.3-7.5 (7H, m) , 7.7 
(1H, d), 8.3 (1H, s), 11.5 (1H, brs). 
ESI/MS (m/z) : 252(M+H) + , 250 (M-H)". 

±fBT?#?>^fc-f 1/ K — y^^VvVu-JX^xA' (l.'Og) £N,N-v> 

*fvU*/K&>7* K (10 ml) fcJgflfLfc. OtJtftSjIbT**^ h !J !>A (0. 32 
g) *rJW*T 30»IHit»Lfc. 7tWn?-fK (1.3 ml) frJP*.T*»1? 8 

V 1:7—1:4) KftL l-7ir ^-UW 1/ 
^x/U (1. 1 g, Y. 97%) 4r#fc 0 

*H NMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s), 5.3 (2H, s), 6.9 (1H, d), 7.3-7.5 
(5H, m), 7.9 (1H, dd) , 7.9 (1H, d), 8.3 (1H, d) , 8.4 (1H, d). 
ESI/MS (m/z) : 294(M+H) + , 292 (M-H)". 

±f3T#£>*Lfc 1-Zir^yb-1H-^ V K-/U-5-^7 /UaR 
(550 mg) — ;v (9 ml) tB»lt 0 10%/* 7 i? £ A-^^^ip ^pg 
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LfcJ6ft«r*«tU ^-v-^X-mmk, «ffiT*£*b"C*IBfti*«b (180 tug, Y. 
48%) Sr#fc, 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 2.1 (3H, s) , 3.1 (2H, t), 4.1 (2H, t) , 7.7-7.8 
(2H, m), 8.0 (1H, d) . 
5 ESI/MS (m/z) : 206(M+H) + , 204 (M-H) 
l*IHft»ft«5 8] 

Fp-1H-^ V K^V-5-^;^Vi (100 mg) 4:1,4-$** 
^rf-^ (3ml) LT 2, 3-^^ n n-5,6-^v^T/-p-^> N /^/ ^ (445 mg) 

10 .frjDiT Iionc-T? 16 WFB0«** Ufc, H**S:»*Lfc8U MJ±T««Lfc 0 81 it 
&#BlJfl»Jl*n^ h^^- (JSBB»JK;^^nn^^^: *9 J—fr 20 : 
1) Ktfc L*lE{fc£>» (98 mg, Y. 99%) «r#fc 0 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s) , 6.8 (1H, d) , 7.9 (1H, d) , 7.9 (1H, 
d), 8.2 (1H, s), 8.3 (1H, d). 
15 ESI /MS (m/z) : 203 (M+H) + , 202 (M-H) - . 
[*Nfrftlt0l5 9] 

1H--Y V K— /I'-S-jfrA'aR V^^^-i/Zl/^^X/U (300 mg) <D N,N~v^ ^/PtJn/^ 
K (2 ml) »«t*»T.N *#flS"*-M> (58 mg) 30 #Jf i$ L 

20 7t 0 <4 As # D7^K (202 mg) & JP X.T 2 J^HU jf#* Lfc 0 &#uxi*9Zs 

l-^V:/^ /U-lH-'f V F-/H^^^>l^y^/^^f/I^ (500 mg, Y. 
quant.) Sr#fc„ 

25 -blBT»fc;h,fc l— O-y-Y/u-lFW ^ K-^5-^/^ylH>^^^r^ 

(100 mg) £^/~/W£^fl¥U 5%>* 9 (20 mg) **U X.7k*#ffl 

LT«fBfl:^* (50 mg, Y. 66%) *»fc 0 
ESI/MS (m/z) : 266 (M+H) + , 264 (M-H)". 
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1- (2, 2- v> I ^v^T" p fc°^-~yU) JJW > /Vjdj>ji 

> K*~ /U-B-^/U^V^^y^yUzn^x^ (276 mg) (DN,N^^^W;V 
AT^ K (2 ml) »«te*ftT. **ft^hy>iK (53 mg) ZMZ. 30 #Jfj$ L 
5 7c 0 2,2-v ! ^f;W7 P Dt:^^/^P7^ K (162 mg) £Jn x.T 2 BSffljK# Lfc 0 

Kit Lfc 0 iiJBET»«lU SSffifijfsNii: IT l-(2, 2-S>* ^:/n i^=/u)-ih- 
^ K— 7^-5-^7 /W^^^^^^/^ ^.7" (320 mg, Y. 87%). &#fc 0 
±ffi"T?#fefrfc l-(2, 2-v*y f;i//n b°^^/w)-lH— T > K^-;W5-^;ujj?yi 
10 ^>^/loc;*7Vlx (220 mg) Sr^c * y -/l/jcjgA? U 5%/^^?^-^ (44 mg) 

LT, ^ISft^ft (140 mg, Y. 86%) *r#fc 0 
ESI /MS (m/z) : 246 (M+H) + , 244 (M-H) 
[*ffl^H»j6 1 I 

15 4-y F^r^y/fry-/H-i;;^yl 

4-r^y-3-y h^r^tfi d.og) tftvryiry^^^ Oiomg) 
«rp«*y-/u (15 ml) fc:jg#Lfc 0 rftfc:. ott^i (0.30 ml) © y * y — yv 

(3.0 ml) ^«£^o< »9iiTLfCo -tcog, ^ftT? 2 «pIB«#1a U * (50 g) 
ZtoZtZo *fWLfc»*Sr«St"U ^iiT«^LT^btLfcefelS R B H (760 mg) 
20 &7k (3.0 ml) (3.0al) Oft^ttttf. »fttby9A (1.6 g) 

«J£T$y^uS&^B B B £ lt 4-r s y-5-y/u*^ h-3-y h^^A#»(670 

mg, Y. 57%) 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 3.8 (3H, s), 7.1 (1H, brs) , 7.4 (1H, brs). 
25 ESI/MS (m/z) : 200 (M+H) + , 198 (M-H)". 

±B"C#b>L3t4-T5y-6-y^^h-3-^ h^v'SSft (670 mg) £90% 
3*16 (6.0 ml) <K BOrteJPjfcb, rjfcfc* 3E»»* (15 mg) ^JDPx.fc 0 100°C 

j»U Sfe^^i: LT*fiE{fc;^ftl (470 rag, Y. 67%) Sr»fc 0 
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l HNMR; (DMS0-d 6 ) 8 (ppra) : 4.0 (3H } s), 7.5 (1H, d), 8.3 (1H, d), 9.4 (1H, 
a). 

ESI/MS (m/z) : 210 (M+H) \ 208 (M-H) ~. 

[+M**««e 2] 

^KfrHMlffiie iiH«©*ttt?s h^^SASS (2.8 g) tf> 

^SlSft^fe (1.3 g,- Y. 38%) Srfcfc. 

ESI/MS (m/z) : 210 (M+H) \ 208 (M-H) 

[tPIMWJe 3] 

io 4-7 h ^ ->-2-7 ?vw< y^JJ-T >/— ;U-6->fr jjj 

4-T ^ 7-3-^/1/^7 7* h -5-7 h^rV^SfS (500 mg) h?t Kp77^ 

(15 ml) ^^?L-78°C^^SJLfe 0 - «i7KS® (0.26 ml) £#0x., 30 ^itT 
*IB.^RU3l*IHai^b^: 0 &fe*S*£ L"C*|aft^«J (550 mg, 

Y 99%) £r#7c 0 

15 l HNMR; (DMS0-d 6 ) 5 (ppm) : 2.8 (3H, s), 3.9 (3H, s), 7.4 (1H, s) , 8.2 (1H, 
s). 

ESI /MS (m/z) : 222 (M-H) 
[*IHft*lK«l6 4] 

4-7 h^rV-2-h U7;>tP^f/^v/f7/-;i/-6-^^yl 
20 4-T ^ y-3-7^^7 0 h-5-7 h^^SSfi (400 mg) Srf^ h 7 fc K n 7 9 ^ 
(15 ml) fc*#L-78t:fcft»L3fc. fek M ^/U^BS (0.31 ml) Sr^JO^, 
30#aMtT*iaU:MU 30»W»J*bfc. *BET»»U &fe*Mli LTSlBft 

(550 mg, Y. 99%) £#fc 0 
X H NMR; (DMS0-d 6 ) 6 (ppm) : 4.0 (3H, s), 7.6 (1H, s), 8.5 (lH,s). 
25 [«MM)6 5] 

4-T^/tlfS (13 g) tW7^87y*=*A (6.9g) **9J~iv 
(200 ml) MSI, *» + ^-15t;K:#*PLfco (4.7 ml) £^fr7*7- 

A** (40 ml) £^o< 9 tmTLtc, tltRL, 2 U ** (500 ml) 
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fi*t lT4-7^-3-ftV7tfSJ6f» (9.4 g, Y. 53%) fcfcfc. 

L H NMR; (DMS0-d 6 ) 5 (ppm) :.6.6 (2H, brs), 6.8 (1H, d) , 7.7 (1H, dd), 7.9 

(1H, d). 

ESI/MS (m/z) : 193 (M-H) 

fi&fl^M^A (25 g) Sr7X (60 ml) <t^/— /I/ (60 ml) [:lgt N 40°C 

-e, mt-rv v ^^mmLtc^t^mmLtcm, ±KT*&p>tiit 4-7 -3- 

ft^TthSM^ (10 g) SrJDxifco QOtfcU-aL-t©** 2l»IHJti*Lfc. 
S#S (8.8 g, Y. 96%) 

^ NMR; (DMS0-d 6 ) 5 (ppm) : 6.6 (2H, brs), 6.8 (lH, d) , 7.7 (lH, dd), 7.9 
(1H, d). 

ESr/MS(m/z) : 168 (M-H) 

±IBT-#'feJXfc 4-T^-3^y^/f>^ ) |Si (no mg) i:^;fr71r h7 5 
K (83 mg) ( L 5 ml ) cgjfjtfc,, ftj&K (0.1ml) SrJp 

n-^^r^^T^Lfc 0 «J±T^L&fe^ H B B i LT*lBfb^* (160 mg, Y. 78%) 
ESI/MS (m/z) : 192 (M-H) 

4-* b^->-2-^^^y^>>/^-r ^-^6-^/P?K>-B^ 

4-7 ^ y-3~^/U^7 7 D >-5-t< h*S/£&#|£(600 mg) ift-OXT S K (450 
mg) S:xfi,y^y a ^ ( 10 ml) j-j^ L fco jgjgg* (l 0 ml) 60<c 

tf 7WW«#Lfc.aaK:aEb, &7k£;bn;i#f£H UfcJ£ft«r«B*u 7k. n-^^f- 

^T*»Lfc. JteTI6«Leftlt»iLT*Bft*4fc (280 mg, Y. 32%) fr# 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 4.0 (3H, s), 7.5 (1H, d), 7.5-7.6 (3H, m) , 8. 1-8.2 
(2H, ra), 8.3 (1H, d) . 
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ESI/MS (m/z) : 284 (M-H) 
6 7] 

*M#*jfc«6 6 tH«©*St4-r ^-a-^/^^hftJIfi (1.7g) 

5 b:g!B{fc^<fe (1.9 g, Y. 74%) 
ESI/MS (m/z) : 254 (M-H) 

mfcmi&me s ] 

^^/-S^/^^hSSfS (680 mg) ^7f7tKP77y (20 ml) \C 
10 S«?Lj^^^y^i, (550 mg) SrJlJX^ *l&T»30^BB«*b3fc:.-78 ( C»C»SlL^ 
F^^yy (400 mg) *iP;fcllSra«#Lfc.amfcMU »BET*»E*3£0 
il:ft54f»»L3t, 7k (20ml) fc*»4:iM4»C3fc«*-eJlBi, Wttl Lfcjfgiil 

(740 mg, Y. 95%) 

15 L H NMR; (DMSO-d 6 ) 8 (ppm) : 6.3 (1H 3 brs), 7.1 (1H, d), 7.8 (1H, d) , 8.1 
(1H, s). 

ESI/MS (m/z) : 194 (M-H) \ 
[ + MfrHffi0!6 9 ] 

20 4-r ^ /-3-~ h oftA^K^^/uat^ 7^^(7.0 g),*Kft;-?- h U ^A(5.7g), 

(4.9g), T h7^7« = !>A^n^ K (0.22 g) *V)V 
^> (100 ml) \cmmistz a 40 < C'-Cl^fflift»bfc«, v^?vW8l^ (7.7 ml) 

Atftt*Lfc, teT^flgLT 4-^ W5/-3-^ hnSAfR^f /^^f 
25 (7.3 g, Y. 97%) 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 3.0 (d, 3H), 3.8 (s, 3H), 7.0 (d, 1H), 8.00 (dd, 
1H), 8.5-8.7 (brs, 1H), 8.6 (d, 1H) . 
ESI/MS (m/z) : 325 (M+H) + , 323 (M-H) \ 

-kfBT*#fc*lfc 4-^f^7 5;-3^ hnSHM**^^*^ (6. 3g) £ 
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l,4-i?**1}-y (125 ml) fcJMULfc, 20%**ft/^9^*^ (6. 3 g) SrJp^. N 

»S^7A^P7F^77^ (itHi**;BBxf/U:n-^ty 1 : 4 -> 
2:3) * > -4-^ f 5 >/ S*f f;Ux^f/l/ (3. 3 g, Y. 62%) 

5 Sr#fc fl 

ESI/MS (m/z) : 181 (M+H) \ 179 (M-H) .". 

±lB^#fe*tfc3-r 5 y-4-p«^r$ /SScA#«^^/U^^y^ (3. 3g) Sr 
^» (96 ml) l:S«fLfc. * (4 ml) Srinx.T 90^ 3 B$KJf# Lfc 0 2$ffT 

S ^V — /P-B-^/U^^^^/U^^^yU (3.4 g, Y. 97%) «r#fc 0 

'HNMR; (DMSO-d 6 ) 5 (ppm) : 3.8 (s, 3H) , 3.8 (s, 3H), 7.6 (d, 1H), 7.9 (dd, 

1H), 8.2 (d, 1H), 8.3 (s, 1H). 

ESI/MS (m/z) : 191 (M+H) + , 

>V (500 rag) £r^7 -A- (10 ml) \Z&% Lti 0 IN TK^ft^ b 9 £ J^ifiMWi (8 

SritKU #EETft«LT*iBffc;3* (367 rag, Y. 79%) «r#fc. 
l HNMR; (DMSO-d 6 ) 5 (ppm) : 3.8 (s, 3H), 7.6 (d, 1H), 7.8 (dd, 1H), 8.2 (d, 
20 1H), 8. 3 (s, 1H). 

2-^^yi>^oy^ar»y y >-7i^-6-^/i-^>-^ 

4-7$/-3-tKo*^Ef» (4.9g) (250 ml) 130X:X 3 

25 j^?Lfc 0 »EET*ieu-Wffl**i*ttU ^ ^ / -A-T^^U «jET|fc^L 
rgfBft^fe (3.5 g) Y. 62%) Sr#fc. 

l H NMR; (DMS0-d 6 ) 6 (ppm) : 2.6 (s, 3H) , 7.7 (d, 1H), 7.9 (dd, 1H), 8.1 (d, 
1H). 

ESI/MS (m/z) : 178 (M+H) + , 176 (M-H) \ 
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(3.0gh McSf (1.2g) [C^v'l'V (15ml) SrftlXL, 

5 ift^Lfc. «ET(61»U eMI^LT4^f^7^;K^ K (2. 4 g, Y. 82%) 

*H NMR; (CDCl,) 6 (ppm) : 2.5 (3H 3 s), 7.5 (1H, d), 7.6 (1H, s), 7.7 (1H, 
s). 

±1BT*#b*tfc ^ K (1.8 g) Srf b5tKo7?y (3 ml) 

10 lN#7^fh7tKo77yS* (30ml) Sr^fflT-inx., 60*0 T?- 

fl&jfffbfco OtlCftSlUx J—ns (2.8 ml), 6N (3.2 ml) ^r^JP^. 1 

"ttua. mfrifom-r v y ^^tsiit 0 »BE.T»*uai**r*9 

7 7^-(I(iifI;^ DDy^y-^^^DP^^y:^^y-/U 10:l-> 5: 
15 1) fctfcb*lrMfc;£*tt (400 rag, Y. 27%) «r»fc. 

l HNMR; (CDC1 3 ) 5 (ppm) : 2.3 (3H, s) , 2.7 (1H, brs), 7.0 (1H, d) , 7. 1 (1H, 

s), 7:2 (1H, d). 

ESI /MS (m/z) : 134 (M+H) + . 

20 |«bfc{b**t^-# «r*4fc*L,fc 0 (#K#»4«riai:IBI*'T?«>8.) 



0 



o 
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[$4] 







ESI/MS (m/z) 


72 


5- 7 P-2, 3-v 5 fc: Kp'-UW y^f > K— 


138 (M+H) + 


73 


5-^^^-2,3-^1: Ko-lH-^y^y 


199 (M+H) + 


74 


5-^ p p-2, Kp-IIW y-T > K— 


155 (M+H) + 


75 


5-t-^^^-2,3-^t Kp-IH— f y-f V K-^- 


176 (M+H) 4 " 


76 


4-^yV>j-n-2, 3-i/t K P -IfW y -f > K-A- 


138 (M+H) + 


77 


4-*?vU-2, 3-S?fc Kp-iiW y-r >* K— ;^ 


134 (M+H) + 


78 


U-^oP : 2,3-^t Kp -1H — i y 4 > \**—A/ 


189 (M+H) + 


79 


4-t KP*'>-2,3-5?t Kp-itW y-r > K— fr> 


136 (M+H) 4 " 


80 


Kp^-^y^^-2, 3-^b Kp-iH-^.y-r v k— 


150 (M+H) f 


81 


5- h y 7;i/tn^ ^/v-2, 3-^t Kn-lIW y-f > 


188 (M+H) 4 " 


82 


4, 5,6, 7-x F7^o p-2, Kn-IH-^ V 4 1/ V—.fr 


258 (M+H) + 


83 


5>6-Z?# p p-2, 3-v^t Kp-ih-^C y-r y k— ^ 


199 (M+H) + 


84 


4-t KP^riy-6-y K p -1H— f y-f > K— 


150 (M+H) 4 " 


85 


4-y ^vu- 2,3-^t Kp-iH^y^yK-^ 


164 (M+H) f 



8 6] 

5-y b3r->-2,3-vH: K P -lH-^f V >f ^ K — 

3, 4-^ *f- }V? =l y — ;\> (3. 0 g) £Eifift^Sf <K N-^D ^ £ « < »^ ^ K (7. 9 
g) N 2, 2'-/y t?>W y/f h y/U (50 mg) trJP Ufc. 
*P^> ^*W«:«iiU »jKSrJ*flET»IBbfc 0 38SS:*7A^pt h^7^ 
- ; ^f-v : gj^cfvi^ 25 : 1 -» 20 : 1) (cftu 1,2-t?*:/ 

o^^f/M-^ h^r^yfy (i,2 g, y. 19%) £#rt D 

l H NMR; (CDCl,) 5 (ppm) : 3.8 (3H, s), 4.6 (2H, s), 4.6 (2H, s) , 6. 8 (1H, 
dd), 6.9 (1H, d), 7.2 (1H, d). 

zk*^ h y £2, (0.35g) SrN.N-y^f-^yl/ATS K (1.2ml) t|J|U 
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p- yju^yxjVftT ^ K (0. 71 g) (D N,N-v>p< ^)Vimvj±T % K (2 ml) 
n-^^^-;W-4-^ h^rv-^O-ifV (1.2 g) (^)N,N^^fM/^7; K (2 ml) 

^.^^r^^y-yl- (0. 54 gh n-^n/^yWl/ (0. 72 ml), 48% J|ft;7k*g£ (4.0 ml) 

U *1Bft-fr» (89 mg, Y. 14%) ^^fc 0 
10 L H NMR; (CDC1 3 ) 5 (ppm) : 3.8 (3H, s), 4.1-4.2 (4H, ra), 6.7-6.8 (2H, m), 
7. 1-7. 2 (1H, m). 

i<pm&mMffl8 7] 

4-^ b ^r^^-^H Kn-lH-^f y^f y K-^ 
3,4-^>t^ur = y— /^6>, *BH**lt«8 6 4:'W*o*ftteJ: »K 4-^ 
15 ^>-2,' Kn-iH— f > K-^fc-g-J* Lfc. 

l H NMR; (CDCI3) 5 (ppm) : 3. 8 (3H, s) , 4.2-4.3 (4H, m) , 6.7-7.2 (3H, ra) . 

[■t*ra*&*«8 si 

2,3,4,5-7" by b Kn-lH-^vy [cjTif 

(Tetrahedoron,. 1993, 49, 1807-1820) jBtt fcfl&V^ h ? P > 

20 (3.3 ml) 3&>e*lBft^«J (2.0 g, Y. 55%) 
ESI /MS (m/z) : 148 (M+H) + . 

y-i-(i,3-v?t: Ko>f y^y K-;M->f /w)-3-> y-i-t y 

2,3-v>t K n -1H~ -f y-Y > K— ^ (543 mg) t 3-T * y -3-7< >^ (700 

25 mg) SrN.N-^^^/^/UAT^ K (30ml) K*fi¥Lfc 0 £ frfc O^T* N- (3-i?7< 
'f/^rsy^o W-N' -^^#^#5^5 KiSS?*£ (876 mg) ik Kn^fv' 

^y/hyry-^ (698 mg ) SrJqAfcft, M-c- BMJtttLfc. »J±T»mu 
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iffTitL> m&mVt'%)tLX s (0.60 g, Y. 60%) Sr#fc. 
l HNMR; (CDC1 3 ) 5 (ppra) : 1.2 (6H, s), 2.4 (2H 3 s), 4.7-4.8 (4H, m), 7.2-7.3 
(4H, m). 

ESI /MS (m/z) : 219 (M+H) + . 

R 1 R 2 R 1 R 2 

A— R 22 + R 2 0( M .G 1 ^ n \£ 

™ t) Hn NH 2 







ESI /MS (m/z) 


90 




233 (M+H) + 


91 


3-T 5 S-l-iS-yfr^u-i, 3-i/b: Kn^ V-f > K— 


237 (M+H) + 


92 


3-T 5 >-l~(5-y P-^-l, 3-v^b Ku^y^y K— /V 
/W)-3-^ is-l-Ttls 


298 (M+H) + 


93 


3-T ^ /-l-(5-^ n a-i, 3-^fc Kn^f > K— /V 


254 (M+H)* 


94 


3-T S /-l-(8-t-7f-A*~l, 3-S?fc K^--f y-fy 
/v-2-^ ;w)-3-^ f-zu?? 


275 (M+H) + 


95 


3-T ? /-l-U-^/i^n-i, Kn-f v^r > K— 
/V-2— f ^V)-3-^ ^vi^* v-i-^>- 


237 (M+H)* 


96 




233 (M+H) + 


97 


3-T 5 y-l~(4, 7-$J* p n-l,3-S*fc Kn^ V K 


288 (M+H) + 
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[St 6] 







ESI /MS (m/z) 


98 


3~T ^ y -1-^4- c h m y 1 , o v c / *i ^ r 


235 (M+H) + 


99 


3-T ^ / -1- (5~ t hD? vy TVl'-l, 3- V c h p < y 

^ ^ K— ;u-2--f /^)-3-p< f^y^ >-i-^-v 


249 (M+H) + 


100 


3-T ^ / -3-y t;W1- (5- h y 7 /V^g o > TVi' 1, o- v' 


287 (M+H) + 


101 


3-T 5; / -3-y ^^-l-(4, 5, 6, V 7 $ n p-1, 3-t? 

t K p y ^ y M t* $ y-i-* y 


357 (M+H) + 


102 


3-T 5 J -l-(5, P o-l, t h*P>f V^V K 


288 (M+H) f 


103 


y^r ^ k— ^-2-- r ;v)-3-y ^-i-^-v 


249 (M+H) + 


104 


3-t 5 y-i-(4-y h v-- e- y ^ /t- 1 , 3- t Ko-fy 
y k— /u-2-> r^)-3-y ^jv7*^ v-i-2^ ^ 


263 (M+H) + 


105 


3-t^ y-i-(5-y h^v-i, kp^ y-fy k*- 

;W2- < ;v)-3-y f^/ 7 ^ ^-1-^-V 


249 (M+H) + 


106 


3-75 y-i-u-y h^^-i,3-^t Y^^v^yY— 
)v-2-4 jv) -3- y f-zis 7" $ y-i-^t y 


249 (M+H) + 


107 


3-t ^ y-i-(3,4-v?t kh-ih-^ y^r/y ^-2--r 
/i/)-3-y f;U7* * v-i-^-v 


233 (M+H) * 


108 


2-7? M-(U-S?t Ko^y-fyK-;W2-^ 
-2- y a y 


205 (M+H) + 


109 


2-7? y-2-y f-^-i-ci, 3, 4, 5-^ h7t Kp^y/ 

[c] T -if tr y-2— f /V) 7* P ^ 


233 (M+H) * 


110 


4-7 5/ -l-(U-^t Ka-f y-f ^ K-/u-2--f 

;u) -4- y ^ >#y-i-*y 


233 (M+H) + 



2-y ^b e //p[l, 5-a] ejj_g v>^-6-7J^^ V^(2-T 5 /~2-y f-^^P b° 

2-^f;vt c 7-y i D[i ) 5-a] try 5 ^y-6-*;i/*yBi (o. is g) t^pn^ 

X (5 ml) (cM^L, N.N-y/f/^M/; K (l ft) SrJq*.*:. 

y^t- y n K (10 u 1) .CQv 5 ^ a a y ^ (3 ml) * 10 ^IHTiiST 
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KSrBSELfco 2-T * / -2-* ^yu^n t°/U7 ^ V (0. ll g) ^^on^y(: 
*#U hyif;l/7§y (0.33 ml) fcJn*, -78^ lilftS Lfc 0 rtUC^WSE 

5 *IU tit H*Wtt#L.fc 0 2NJt»-C7kffi*:Ktti: Lfco ^nu* 

/^A-easj*-ft, *ft Sr 5N jjcttft-j- V V $ AttltT/i'^ y ftfc U * n n*^ 

iHTlits fc LT*IBfl2£4h (0.14 g, Y. 56%) £r#fc 0 

ESI /MS (m/z) : 248 (M+H) + . 

io [^mraHfcm 1 2] 

2-p< ^Vl^f^/p [l,5-a]t?y ^ (0.31 g) ^rh7t Kp 

(7ml) fc««U NJ-^^fy^/KT^ K (0.04ml) %tozLfz 0 
15 fc N tR^T, y ^ P 9>f K (200 m 1) h 7 fc (0. 8 ml) 

S«5:iTU ^iS.-C 1 fl#MJ«*Ng, Si&-C2 0$ft1ttj$Lfc o -60°CJ^TT% 
# y * A (0. 54 g) SrJP*.fc«, 1- (75;^ ^/U) D^yf;uj * > (0. 22 
g) <£>x F7fc Kp75 V(0. 8ml)^^^TL7t o -60T:^TT*30^F^jt^^ N 
*»T?22l#ffl«ttLfc Q *»ifiT'* (6 ml) £rAPx s 6N S»T* pH2 Lfc a ^ 
20 n u*yUAT*i5fcitU 5N**fc-J- f ]) * A***"? pH12 fc U ^no* 

Sffi LSSSfl^fe (57 mg s Y. 12%) Sf»fc„ 

L H NMR; (CDC1 3 ) 6 (ppm) : 1.4-1.8 (8H, m), 2.5 (3H, s), 3.2-3.3 (2H, ra), 
6. 5, 8. 8, 9. 2 (3H, s). 

25 ESI/MS (m/z) : 274 (M+H) + , 272(M-H)~. 

2-^ f/^'7^P [1, 5-a] fcf jj ^ g£ >*-6-;fr Aog y g£ (4-T § /-4-;* ^/U-^^j ^ 

2-^ ^vUfcT? >/o [1,5-a] try $i»-6-*^7K^gfe (177 mg) ^r^bFn 
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7yy (5 ml) fc.!R»U N, N-i^y f/^/VAT ^ K (li) ^rJP^fc 0 tKJ^Tv 

y /u> D7^F (ioo M i) ^Jnx., ^a-e 30 sv, u 
4-^f/H,4-^y^y^r^ (ii6mD t h V \> (0.21 mi) £in 

«EI6^h 9 5r^-eR»Ufc.«ffiT»»L.**tfi**fc LT*B(b*4h (151 mg, 
Y. 55%) &#fc„ 

>H NMR; (CDCI3) 6 (ppra) : 1.1 (6H, s), 1.7 (4H, ra), 2.5 (3H, s), 3.4 (2H, 
dd), 6.5 (1H, s), 8.4 (1H, brs), 8.7 (1H, d) , 9.1 (1H, d) . 
10 ESI/MS (m/z). : 276(M+H) + , 274 (M-H)". . j 
[■fMMIil 14] 

2-r 5 y-3-[(^yyfr/-^ -6-;&/M?~/^)7 3 7 ea-^gM ^vi^ 

-O'V^T N / — ^-6-^/t^#V^ (358 rogK N~ (3- v 5 ^ f /l^T; / ~f n fc° 
15 /U)-N' -=.?-?Vf}>Vi£*J'i % Ymmm. (382ragh fc KP^^y/HIT^ 
(306 mg) &N,N-v^ f;i/*;UA7 ^ K (10 ml) fc##U 7k»T\ 30 #ffijjf 
fttfc 3-7 S ^ y tf ^iV^^t-jv 

(560 mg) <E> N,N-v^ ^*7UJx7 $ K (8 ml) Wfc*1&7L^ 7k&~M&X" 17 

20 ^vKtK^x 4%^^tK*^ h V ^AtMSSu «7k«tg^ h y * A 

b ^y j;/i/7]f ^;W7 ^ ; 7p e^yi^ f ;ux^f;i/ (750 mg, Y. 98.8%) 

fc. . 

±BT?#fonfc 3~[(-<^y s ^-r y-^-6-^^^-^)T ^ /]-2-t--7 

25 ^;^^7;y7 p Pt 1 t«f ;^^r^ (730 mg) Lfc h y 

^nftlg (6 ml) jrjpx.. i m*mWLfz 0 ttETSlft, *#T, ^-tvu£ 
jPAT«fWUfcjie»{tS:«BlL, »flETft*L*Bte£« (817 mg, Y. quant.) 
Sr#fc. 

ESI /MS (m/z) : 394(M+H) + . 
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i+mftmmmi is] . 

F^^;^-/ur ft yi (i.9o g ) <o n.n-v^ f-ju^/uj* 

5 S^ig (1.94 g) $rin;ifc 0 KP-lH-^f V^f y Kwl/ (l.OOg) ©N,N- 

2181 fc*, d ny P^frlMZ-fZo /frH»@«:#StU 10% 4% 

h y pa*®^ Lfco hy ^^Tfeid 

10 LT[3-(l ( 3-^t Kp-T 94 v K-^)-3-^-^y tVu]^/^ 

^ ^»-t-^^Ji^-r;u (1.33 g, Y. 55%) £»fc 0 

5 yi-t-yf/l/x^r/^ (1. 33g) *»Lfe h y 7/^ngt» (6 ml) Kin 

-tO**30^(W«» Cfco *ffiTtt*U mmc^—r/u&m^ «y Oi Lit- 
is WMtttmmi^ teTeitt, ^mt&m a. 38 g , y. 99«"*#fc. 

ESI /MS (ra/z) : 19l(M+H) + . 
20 [«7 J 







ESI /MS (m/z) 


116 




205 (M+H) + 


117 




191 (M+H) + 


118 


4-TS y-l-(i, 3-^t Kp^y^fy K-^-2^yv)^^>--i-^-v 


205.(M+H) + 


119 


3-7^; ;-N-^>/f7/-;h2-^;l//D ftyj 5; K 


222 (M+H) + 
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i^m^mmm 120] 

-Y^W^-t^yyo t>]^7;W^ yi-t-/f /V^^f/V (290 rag), 2,3-v^ 
5 p P-5 ( 6-^7y-p-^y/^ / > (510 mg) a ptJvI^ (40 ml) \CWR U 
30 p*BB»8iLfc 8 Mte»S*.*»*ftil*U «ttft*-e*iM*, WHttB* 

(iffitti^tt ; v 5 ^ P PP< # p p * > ; : * * 7 — /V 10 : 1) .IrJifitL fa- 

ff V K-/U-W;U-3-^^y/a tTAO * vS-t-^^^^^x/^ (270 rag, 

10 Y. 9596) Sr#.fc a 

ESI /MS (m/z) : 289 (M+H) + , 287 (M-H) 

±lB"Cf#bix/t (3— ( >- F^-i-^/H-t^y/p tr^)*^<5 >-§£-t-:/ 

fvU^TVl" (260 rag) *ftUH)7;Utoft8 (2. Oral) fclBI;i,«t©4 

15 WLtz 0 «BETie»LT*IBfl5*«f<0 h 3 7/VtnS8fi (260 g, Y. 94%) feft 
fc. 

l H NMR; (DMS0-d 6 ) 5 (ppra) : 3.2-3.3 (2H, ra) , 3.4 (2H, t), 6.8 (1H, d), 7.2 
(1H, t), 7.3 (1H, t), 7.6 (1H, d) , 7.8 (3H, brs), 7.9 (1H, d), 8.3 (1H, d). 
ESI /MS (m/z) : 189 (M+H) + , 187 (M-H)". 
20 [EpmttXftffl 12 1] 

1. Z-*J* fvU-lH-fc 0 7 Su [3, 4-b] fc° jj Sg frtf^fgt (2-T 5 J T ^ 

l,3-^^^/WlH-b°7y + P [3,4-b] b°y ^^--S-^/U'^^^ (4. 00 g) 
^ f;^/bAT * F (40ml) S*te*?frT* t Ko^r^yy h 9 (3. 55 

25 g)" N M-(3-y^f;U7$ y t?/l/)-N' -^7vV'#/V'#v*>f 5 K&Rtt (4.45 g) 

ZMz-fz 0 mm.T- so &mig>#'&. (2-r s y^^)*^<s^a-t-^/uji^ 

7=vU (3.65 ml) fcaijLaft-e-«ll#Ufc. »JET»«U Si^ftRxf/i/X 
t/7K^J0^^ o 10%* J: 4%&lM<*^h!J 
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t LT{2-[(1, Z-Vt^/U-m-fy y*n [3, 4-b] ¥ V i? >>-5-% /Ut$=.jU) T $ /] 
^MJjjus** ^m-t-^f-^^^r-ju (4.02 g, Y. 57%) Sr#fc 0 
*HNMR; (DMSO-d 6 ) § (ppm) : 1.4 (9H, s), 2.5 (3H, s) , 3.4-3.6 (4H, m), 4.1 
(3H, s), 5.0, 7.5 (2H, brs), 8.4 (1H, s) , 9.0 (1H, s). 
5 ±K-0#ktLfc{2-[(l, ?vU-lH-tf 5 /a [3, 4-b] try v> /Vt^ = 

^) 7 ; y ] ;W > y|-t-7Y/^7 (4.02 g) Tk^LfcMJ 

7^P|fi (20ml) teJn£, ^<£>££ 2fl#P H 1jf#Lfc 0 «JET»ffiU ^-y^ 
^«rJB*.*ffflL*:IS*tr«»Lfc. »ET«»U KftfiJ*** LT*iBfb£-* 
(3. 52 g, Y. 84%) Sr#fc 0 
10 l HNMR; (DMSO-d 6 ) 5 (ppm) : 2.5 (3H, s), 3.0-3.1 (2H, m), 3.5-3.6 (2H, m), 
4.0 (3H, s), 7.8 (3H, brs) 3 8.7 (1H, s), 8.8 (1H, brt) , 9.0 (1H, s) . 



A-R 22 + 
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IS8] 



mmm 




ESI /MS (m/z) 


122 




222 (U+HK 


123 




236 (M+H) + 


124 




252 (M+H) * 


125 


4-pt h^rt/-<^> r ^T> r -;W6-^/VA}<V^(2-T ^ / ^ 


252 (M+H) + 


126 




298 (M+H) + 


127 


^ y 7/-;w6-^ (4- 7 ^ > /f^)7^ K 


250 (M+H) + 


128 


1-^ fW-lH-^Y ^ K-7U-2-*/V/i? yf(2-7 5: / cn^/l.) T 


218 (M+H) + 


129 


>fy^/D y-3-i)y^'y^(2-7; y ^^-^)T.^ K 


216 (M+H) + 


130 


^ y y y y-i-* yi (2-7 ; x 7 K 


216 (M+H) + 


131 


*J V :/-3-#;Vtf ^(2-T^ yxf/k)7^ K 


216 (M+H) * 


132 


* j y y-2-^/^y^(2-7^ y r 5: k 


216 (M+H) + 


133 


5-^^y-2,3-^t Kn-5H-?-T;/a[3,2-a] JJ v^>6- 
*/^yi(2-7;;xf;V)7^ K 


241 (M+H) + 


' 134 ' 


2, 7- 4? * ^ JV_ tf 7 0 [ 1, 5-a J tf y S S> >-6- # A- >' 1? (2- 
7 ^ /xf.;U)7^ K 


234 (M+H) + 


135 


2, 3- *J t >--6-# ;l/t:yl(2-7; 
/xf;H7^ K 


223 (M+H) f 


136 


2-^?vW $ ^y*[l,2-a3t: 0 U v? V-3-;*7/l^ >^(2-T 5; y 


219 (M+H) + 


137 


8-^n^yl/-5-^-^y-2-fc D P y ^^-1-^/1^-5,8-^t K a t' !i 
K[2,3-d] t*y 5 v?y-6-^;^yi(2-7^ y xf;i,)7^ K 


331 (M+H) + 
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Boc-f ^v 5 ^^ (580 mg) Hj-^WMT; K (3. 5 nil) tHjgfi¥L % 



tSItf 1 BtFrfHt*fUfc G 2, 3-v>t: Ko-lH->f y^i/K-^ (280 /xl) &JPx.7c 

sit- 8fejt# Ltzo «eet»#bu mmc io%*^^»jjcs»u 

7 ^ (Sctti^j* ;^^PD^^y : ^^y-;U 20 : 1-»10 : 1) fctft L*IB-fl2 

(270 mg, Y. 33%) Sr#fc a 
l HNlffi; (DMS0-d 6 ) 8 (ppm) : 1.4 (9H, s), 3.9 (2H, s), 4.2 (2H, s), 4.8 (4H, 
d), 7.2-7.3 (4H, m). 
ESI/MS (ro/z) : 335(M+H) + , 333 (M-H) 



N-O-^^f/l/T^/pW-N' -Jt^vua^aR^S Kjfegt& (480 mg) 



HO, 




-OH 




.OH 



A-R24 
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[*9] 



mmm 




ESI/MS (m/z) 


139 


[t-y 1 b 3r*>;fr A-^~;l"-[2-(2, 3-5>'fc K n 4 > K~ Ar-\-<i 


335 (M+H) + 
.336 (M-H) " 


140 


{z^y h ^ri/^/V^^;l— [2-(3,4-v ? t Kn-lH--f y^r/'Jy 
-2— f /U) ^/U] T 5; / } Rife 


349 (M+H) + 
347 (M-H) " 


141 




349 (M+H) + 
347 (M-H) " 


142 




360 (M+H) + 
358 (M-H) - 


143 




360 (M4-H) + 
358 (M-H) " 


144 


h*v^/i^^yv-[(2-y ^yi^y y >--4-^/u#/v^~ 


374 (M+H) + 
372 (M-H)" 


145 




375 (M+H) + 
373 (M-H)" 


146 


{^>^^;i/#^;w[(H fvv-2-;*-^y-2H-^ o ^ >-7- 


391 (M+H) + 
389 (M-H)" 


147 




366 (M+H) *" 
364 (M-H) _ 


148 




351 (M+H) + 
349 (M-H) - 


149 


h ^^^4?-/I/-[(2^ ^7 7 - A'H, 2, 4] h y 
Ti/t3[l,5-a] try 5^-7-WV^#/P;tf=/V)y ^yl/|T* 
ftlfe 


397 (M+H) + 
395 (M-H) " 


150 


{^:/ h^y#/i^~/v-[2-(;t^ t Kn^y y y-w 


355 (M+H) v 
353 (M-H)" 



(S)-2,7-i?j*^/Utf7^/p[l,5-a]fcTiJ ^v^-G-fl/M^gf .{2- [ J h° P 

2, 7-^f/l/t c 7/n[l, 5-a]t°y $&>-6-$A'tiym (1.00 g) ©7|>n 
(30 ml) N,N 5 -*/U3«^/U^ ? ^)/— /U (930 mg) ^jRx 

JUT? 4 0#fffl*# L1t Q r.ft£, *»T\ (S)-l-[(2-7 5: S -1, l-v>y fvU^/lx) 
r 5 7 Tir^yw] k'D y v^y-2-^yu^^ h U;i/2ttt (1.56g), h 9 ^jVT 



WO 2004/067509 



57 



PCT/JP2004/000886 



(3.6 ml) ©T h7t KP77V (30 ml) »JRfc*$>o < 9}STLfc 0 Aj&fc 

*?9xxxx*9v x J 50 : l) Rift L*EffrfrJfc (690 mg, Y. 33%) 

5 tz a fcfcjXfcflS** (690 mg) (O 1,4- V'ir^^y (5.0 ml) W-Wlfc 4N JMfc/l, 4- 
^>f-^ (0.50 ml) S: lOTC-eiflx., 10^ra«j$L^ o r^**P*.*fffiL 
fc*£ill£iM*Lfc. SJETttJfcU Jt&ftA£ IT *IBft^*©*Kil[ (670 mg, 
Y. 90%) £#7c 0 

l HNMR; (DMS0-d 6 ) 5 (ppra) : 1.37 (6H, s), 2.05-2.31 (4H, m), 2.47 (3H, s) , 
10 2.87 (3H, s), 3.30-3.80 (4H, m) 4.10-4.30 (2H, m), 4.84-4.86 (1H, m), 6.60 
(1H, s), 8.68 (1H, s), 8.93-8.97 (3H, m) . 



A-COOH 




15 [tlO] 





A 


ESI/MS (m/z) 


*H NMR 


2 


Ei, 5-a]try 
6— fyv 


384 (M+H) + 
382 (M-H)~ 


(DMSO-d 6 ) 5 (ppm) : 1.36 (6H, s), 2.00-2.30 (4H, 
m), 2.50 (3H, s), 3.30-3.80 (4H, m), 4.10-4.30 
(2H, in), 4.80 (1H, m), 6.63 (1H, s), 8.80-8.90 
(3H, m), 9.50 (1H, s). 


3 


2, 5,7-> V ^f-yWt° 
7/n[l ( 5-a]t:'!J 


412 (M+H) 4 
410 (M-H)" 


(DMSO-de) 6 (ppm) : 1.37 (6H, s), 1.98-2.09 (2hT 
m), 2.18-2.27 (2H, m), 2.43 (3H, s), 2.47 (3H, 
s), 2.66 (3H, s), 3.52-3.63 (1H, m), 3.62 (2H, 
d), 3.71-3.76 (1H, in), 4.10-4.21 (2H, m), 4.86 
(1H, dd), 6.44 (1H, s), 8.92 (1H, brt), 9.12 
(2H, brs). 


4 


7-y b3r->-2,5-v> 

[l,5-a]t'y ^ 
IV 


428 (M+H) + 
426 (M-H) ~ 


(DMSO-du) 5 (ppm) : 1.34 (6H, s), 1.97-2.08 (2H, 
m), 2.15-2.22 (2H, m), 2.31 (3H, s), 2.45 (3H, 
s), 3.17 (3H, s), 3. 48-3.57 (3H, m), 3.70-3.75 
(IK, m), 4.02-4.09 (2H, m), 4.86 (1H, dd), 
6.30 (1H, s), 8.68 (1H, brt), 9.00-9.06 (2H, 
m). 
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[*1 1] 





A 


ESI/MS (ra/z) 


L H NMR 


5 


5, 7-v^^vW-2- 
[l t 5-a]t°y ^ v 5 V- 


474 (M+H) + 
472 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1. 38 (6H, s) , 2. 02-2. 10 (2H, 
m), 2.19-2.25 (2H, ro), 2.52 (3H, s), 2.75 (3H, 
s) 3.53-3.76 (4H, m), 4.11 (1H, dd), 4.18 (IH, 
dd), 4.87 (IH, dd), 7.18 (lH.s), 7.44 (lH, t), 
7.51 (2H, dd), 8.07 (2H, d) 8.94 (IH, t), 9.10 
(2H, brs). 


6 


2-;* hi) 7 
o[l,5-a]try ^ 


440 (M+H) + 
438 (M-H)' 


(DMSO-ds) 6 (ppm) : 1.37 (6H, s), 2.02-2.10 (2H, 
m), 2.19-2.24 (2H, m), 2.53 (3H, s), 3.49-3.62 
(3H, m), 3.69-3.74 (1H, in), 4.13-4.16 (2H, m), 
4.86 (IH, dd), 6,94 (IH, s). 9.00 (2H, brs), 
9.09 (IH, t), 9.77 (IH, s). 


7 


2-£-:/^vV-5, 7-v> 

[1, 5-a] t° y $ ^V- 
6— f ;V 


454 (M+H)* 
452 (M-H)" 


(DMSO-dg) 8 (ppm) : 1.36 (15H, s), 2.01-2.10 
(2H, m), 2.19-2.24 (2H, m), 2.47 (3H, s) , 2.66 
(3H, s) 3.51-3.71 (4H, tn), 4.11-4.19 (2H, m) , 
4.87 (IH, dd), 6.52 (IH, s), 8.80 (IH, t), 9.08 
(2H, brs). 


8 


;Vfc'7/o[l,5-a] 

f y * i?v-6— </v 


440 (M+H) + 
438 (M-H)" 


(DMSO-dg) 5 (ppm) : 1.36 (6H, s),1.38 (9H, s), 
1.97-2.08 (2H, m), 2.19-2.25 (2H, m) , 2.88 
(3H, s), 3.51-3.58 (3H, m), 3.70-3.76 (IH, m), 
4.12-4.17 (2H, m), 4.87 (IH, dd) , 6.73 (lH,s), 
8.68 (IH, s), 8.91 (IH, t) , 8.95 (2H, brs).. 


9 


try ^ v?^-6-^/V 


460 (M+H)* 
458 (M-H)". 


(DMS0-d 6 ) 5 (ppm) : 1.39 (6H, s) , 2.03-2.11 (2H, 
m), 2.19-2.25 (2H, m), 2.96 (3H, s), 3. 54-3. 69 
(4H, m), 4.11-4.23 (2H, m) 4.88 (IH, dd) , 7.36 
(IH, s), 7.47 (IH, t), 7.52 (2H, dd) , 8.10 
(2H, d) 8.77 (IH, s), 9.01-9.06 (3H, m). 


10 


yn[l,5-a]h o y 5 


490 (M+H) + 
488 (M-H)" 


(DMSO-de) 6 (ppm) : 1.36 (6H, s), 2.01-2.09 (2H, 
m), 2.19-2.28 (2H, m), 2.48 (3H, s), 3.52-3.58 
(3H, m), 3.71-3.73 (IH, id), 3.77 (3H, s), 4.87 
(IH, dd), 7.09 (IH, s), 7.45 (IH, t), 7.51 
(2H, t), 7.98 (2H, d) 8.69 (lH, t), 8.97-9.01 
(2H, m). 


tl 


^/Vfc'T^P[l,5- 

a] t°y ^ ^v-6->r 


400 (M+H) + 
398 (M-H) " 


(DMS0-d 6 ) 5 (ppm) : 1.31 (6H, s), 2.05-2.27 (4H, 
m ), 2.32 (3H, s), 3.52-3.68 (5H, m), 3.96- 
4.03 (2H, m), 4.82-4.85 (IH, m), 6.15 (1H, s), 
8.55 (IH, s), 9.36 (lH, brt). 


12 


7-fc Ko%5/-2-> 
f/Vt'^^D [1, 5- 
a] y 5: i?^-6"W 


400 (M+H) + 
398 (M-H)" 


(DMSO-de) 8 (ppm) : 1.22 (6H, s), .2.05-2.27 (4H, 
m ), 2.28 (3H, s), 3.48-3.53 (4H, m) , 3.63- 
3.69 (IH, m), 3.79-3.89 (2H, m), 4.79-4.82 
(IH, ro), 5.97 (IH, s), 8.47 (IH, s), 9.65 (IH, 
brt). 
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1^12] 





A 


i_.^J 1/ JrlO \ul/ /// 


l-ll MUD 


13 


2-fc Kn^^f^ 
t°^yn[l, 5-a]t* 


400 (M+H) + 
398 (M-H)" 


(DMS0-d 6 ) 6 (ppm) : 1.05 (6H, s), 1. 96-2. 23 (4H, 
m), 3.16-3.51 (5H, m), 3.60-3.66 (1H, m), 4.68 
(2H, s), 4.72-4.75 (1H, m) , 5.39 (1H, brs), 
6.71 (1H } s), 8.44 (UI, brt), 8.87 (1H, d), 
9.44 (1H, d). 


14 


2-* h^r^f/Vt* 
7yo[l,5-a]t 4 y 


414 (M+H) + 
412 (M-H)" 


(DMSO-dg) 5 (ppm) : Z. 35 (6H, s), 1.98-2.29 (4H, 
m), 3.36 (3H f s), 3.57-4.15 (6H, m), 4.63 (2H, 
s), 4.82-4.85 (1H, m), 6.77 (1H, s), 8.94 (1H, 
d), 9. 11 (1H, brt), 9.68 (1H, d). 


15 




368 (M+H) + 
366 (M-H) " 


(DMSO-dg) 5 (ppm) : 1. 04 (6H, s) , 1. 90-2. 20 (4H, 
m), 3.15-3.30 (2H, m), 3.35-3.50 (3H, m), 
3.60-3.70 (1H, m), 4.74 (1H, q), 7.05-7.20 
(2H, m), 7.42 (1H, d), 7.66 (1H, brs), 8.05 
(1H, d), 8.10 (1H, d), 11.56 (1H, s). 


16 


1H-- f ^ f 


368 (M+H) + 
366 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1.33, 1.34 (6H, 2s), 2.00- 
2.30 (4H f m), 3.50-3.60 (3H, m), 3.70-3.80 
(1H, m), 4.05-4.25 (2H, m), 4.87 (1H, q), 6.55 
(1H, s), 7.45 (2H, t), 7.68 (1H, dd), 8.21 
(IK, s), 8.59 (1H, brt), 8.92 (2H, brs), 11.43 
(1H, s). 


17 




382 (M+H) + 
380 (M-H)" 


(DMSO-de) 6 (ppm) : 1.34 (6H, s) , 1.95-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.45-3.65 (3H, m), 
3.70-3.80 (1H, m), 3.98 (3H, s), 4.00-4.25 
(2H, m), 4.87 (1H, m), 7.12 (1H, t), 7. 24 (1H, 
s), 7.29 (1H, t), 7.54 (1H, d) , 7.66 (1H, d), 
8.73 (1H, brs), 8.91 (2H, brs). 


18 


^Vl—IH-^ V 


382 (M+H) * 
380 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1.33 (6H, s), 2.00-2.24 (4H, 
m), 3.53-3.57 (5H, m), 3.67-3.75 (1H, m), 3.85 
(3H, s), 4.12 (1H, ddd), 4.16 (1H, ddd), 4.86 
(1H, dd), 7.17 (1H, dd), 7.24 <1H, dd), 7.51 
(1H, d), 8.13 (1H, d), 8.15 (1H, s), 8.25 (1H, 
t), 8.94 .(2H, brs). 


19 


i-^^/wiH-^y 


382 (M+H) + 
380 (M-H)" 


(DMS0-d 6 ) 6 (ppm) : 1.35 (6H, s) , 2.00-2.30 (4H, 
m), 3.50-3.65 (3H, m), 3.65-3.80 (1H, m), 3.83 
<3H, s), 4.00-4.25 (2H, m), 4.86 (1H, q), 
6.84 (1H, d), 7.24 (1H, t), 7.44 (1H, d). 7.57 
(1H, d), 7.64 (1H, d), 8.51 (1H, brt), 8.93 
(2H, brs). 


20 




382 (M+H) + 
380 (M-H)" 


(DMS0-d 6 ) 8 (ppm) : 1.34 (6H, s) , 1.90-2.30 (4H, 
m), 3.20-3.45 (2H, m), 3.45-3.65 (2H, m), 
3.70-3.80 (1H, m), 3.83 (3H, s), 4.00-4.25 
(2H, m), 4.87 (1H, q), 6.55 (1H, d), 7.43 (lH f 
d), 7.51 (1H, d), 7.73 (1H, d), 8.20 (1H, s), 
8. 59 .(1H, brs), 8.89 (2H, brs). 
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[$13] 



ESI /MS (m/z) 



l H NMR 



21 



382 (M+H) + 
380 (M-H)~ 



(DMSO-d 6 ) 8 (ppm) : 1.34 (6H, s), 2.00-2.25 (4H, 

m), 3.50-3.60 (3H, m) , 3.65-3.80 (1H, m), 3.86 

(3H, s), 4.05-4.25 (2H, m), 4.87 (1H, q), 6.48 

(1H, d), 7.52 (LH, d), 7.62 (2H, s), 8.06 (1H, 
s), 8.63 (1H, brt), 8.80-9.00 (2H, brs). 



22 



382 (M+H) + 
380 (H-H)' 



(DMS0-d 6 ) 5 (ppm) : 1.37 (6H, s), 1. 95-2. 15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.65 (3H, m), 

65-3.80 (IH, m), 3.76 (3H, s), 4.05-4.25 
(2H, m), 4.86 (1H, m), 6.51 (lH, d), 7.08 (1H, 
dd), 7.33 (1H, d), 7.36 (1H, d), 7.67 (1H, d), 
8.71 (1H, brs), 8.95 (1H, brs). 



23 



4-* t>3rv--l-^ 
2— f yv 



412 (M+H)' 
410 (M-H) 



(DMSO-dfi) 5 (ppm)-' 1.33 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.60 (3H, m) , 
3.70-3.80 (1H, m), 3.90 (3H, s), 3.96 <3H, s), 
4,05-4.25 (2H, m), 4.88 (1H, m), 6.60 (1H, d), 
7.12 (1H, d), 7.22 (IH, t), 7.34 (1H, s), 8.63 
(1H, brt), 8.92 (2H, brs). 



24 



412 (M+H) + 
410 (M-H) " 



(DMSO-dg) 8 (ppm) : 1.32 (6H, s>, 2.00-2.15 (2H, 
*), 2.15-2.30 (2H, m), 3.45-3.60 (3H, m), 
3.70-3.80 (1H, m), 3.83 (3H, s), 3.95 (3H, s), 
4.00-4.25 (2H, m), 4.87 (1H, m), 6.75 (1H, d), 
7.02 (Iff, s), 7.18 (IH, s), 7.53 (1H, d), 8,60 
(1H, s), 8.90 (2H, brs). 



25 



442 (M+H) 
440 (M-H)" 



(DMS0-d 6 ) 8 (ppm) : 1.32 (6H, s), 1.95-2.15 (2H, 
ra), 2.15-2.30 (2H, m), 3.45-3.60 (3H, m), 
3.70-3.80 (1H, m), 3.82 (3H, s), 3.86 (3H, s), 
3.92 (3H, s), 4. 00-4.25 (2H, m), 4.87 (1H, m), 
6.24 (IH, s), 6.62 (1H, s) , 7.27 (1H, s) , 8.49 
(1H, brt), 8.88 (2H, brs). 



26 



5-^ t>^>-l,2-^ 



426 (M+H) + 



(DMS0-d 6 ) 5 (ppm) : 1. 40 (6H, s) , 2. 00-2. 30 (4H, 
ra), 2.62 (3H, s) , 3.30-3.80 (4H, m), 3.68 (3H, 
), 3.80 (3H, s), 4.83-3.86 (IH, m), 6.83 (1H, 
dd), 7.32 (IH, d), 7.40 (IH, d), 7.80 (IH, 
brs), 8.80-9.00 (2H, m). 



27 



5-;i h^rV-1-^^ 
3— < /U 



412 (M+H)" 
410 (M-H) 



(DMSO-d 6 ) 6 (ppm) : 1.31 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.60 (3H, m), 
3.70-3.80 (IH, ra), 3.77 (3H, s), 3.82 (3H, s), 
4.05-4.25 (2H, m), 4.86 (lH, m), 6.87 (IH, 
dd), 7.42 (IH, d), 7,64 (IH, d), 8.05 (IH, s), 
8 . U (IH, brt), 8.89 (2H, brs). 



28 



7-p< b^V-l-^f" 
5— f /V 



412 (M+H) H 
410 (M-H)" 



(DMS0-d 6 ) 6 (ppm) : 1.33 (6H, s) , 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.60 <3H, m), 
3.70-3.80 (IH, m), 3.94 (3H, s), 4. 02 (3H, s), 
4.00-4.25 (2H, m), 4.87 (IH, m), 6.49 (IH, d), 
7.19 (IH, s), 7.30 (IH, d) , 7.82 (IH, s), 8.64 
(IH, brt), 8.93 (2H t brs). 
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[f 14] 







co i/ jvio vm/ 


n INMK 


29 


l- (2, 2-^771^ 


438 (M+H) + 
436 (M-H)" 


(CDC1 3 ) 6 (ppm) : 1.02 (9H, s) , 1. 18 . (6H, s), 
2. 12-2. 29 (4H, m), 3.36-3.47 (6H, m), 3.57- 
3.70 (IH, m), 3.94 (2H, s), 4.68-4.73 (1H, m), 
6.94-7.05 (1H, m), 7.23-7.25 (IH, m), 7.37- 
7. 39 (IH, m), 7.79 (IH, s), 8.10-8.13 (IH, m). 








(CDC1 3 ) 6 (ppm) : 0.94 (6H, d) , 1.19 (6H, s), 


30 




424 (M+H) + 
422 (M-H)" 


2.10-2.29 (5H, m), 3.37-3.48 (6H, m) , 3.58- 
3.62 (IH, m), 3.93 (2H, d), 4.67-4.75 (IH, m), 
6.87-6.97 (IH, m), 7.25-7.27 (IH, m) , 7.35- 
7.37 (IH, m), 7.78 (1H, s), 8.11-8.13 (IH, jd). 








(DMS0-d 6 ) 5 (ppm) : 0.93 (9H, s), 1.35 (6H, s), 


31 


1- (2,2-^^^ywy 
n fc°/J/)-lH— f V 


438 (M+H) + 
436 (M-H) " 


1.98-2.29 (4H, m), 3.54-3.62 (5H, m), 3.71- 
3.74 (IH, m), 4.03 (2H, d), 4.07-4.19 (2H, m), 
4.84-4.86 (IH, m), 6.56 (IH, d), 7.38 (1H, d), 

7.58 (1H, d), 7.72 (IH, dd), 8.20 (IH, d), 

8.59 (IH, brt), 8.94 (IH, brs). 








(DMS0-d 6 ) 3 (ppm) : 0.84 (6H, d), 1.35 (6H, s), 


32 




424 (M+H) + 
422 (M-H)" 


1.98-2.29 (5H, m), 3.54-3.65 (6H, n) , 3.71- 
3.74 (M, m), 4.02 (2H, d) , 4.07-4.19 (2H, m), 
4.84-4.86 (IH, m), 6.56 (IH, d), 7.44 (IH, d), 
7.55 (IH, d), 7.73 (Iff, dd), 8.22 (iH, s), 
8.59 (IH, brt), 8.96 (IH, brs). 








(DMS0-d 6 ) 5 (ppm) : 1.33, 1.34 (6H, 2s), 1.95- 


33 


5vl-lH— f V K— A* 

-3— r ;v 


488 (M+H) + 
486 (M-H) " 


2.15 (2H, m), 2.15-2.30 (2H, m), 3.50-3.60 
(3H, m), 3.70-3.80 (IH, m), 4.05-4.25 (2H, m), 
4.50 (2H, s), 4.87 (IH, m), 5.74 (2H, s), 
7.15-7.40 (7H, m) } 7.65 (IH, d), 8.17 (IH, d), 
8.33 (IH, s), 8.40 (IH, brt), 8.93 (2H, brs). 


34 


1H-- T ^ 4^-3-^ 
/V 


412 (M+H) + 
410 (M-H)" 


(DMSO-de) 5 (ppm) : 1.04, 1. 05 (6H, 2s), 1.95- 
2.10 (2H, m), 2.10-2.20 (2H, m), 3.15-3.35 
(3H, m), 3.35-3.50 (2H, m), 3.60-3.70 (IH, m), 
4.74 (1H, m), 5.57 (2H, s), 7.15-7,25 (2H, m), 
7.60 (IH, d), 7.79 (IH, brt), 8.13 (IH, d). 








(DMS0-d 6 ) 5 (ppm) : 1.04 (6H, s), 1.95-2.10 (2H, 


35 


1-T-fe K^v^^U 
-1K-- f >' K— ;V- 3- 


440 (M+H) + 
438 (M-H)" 


m), 2.04 (3H, s), 2.10-2.20 (2H, m), 3.15-3.30 
(2H, m), 3.35-3.50 (3H, m), 3.60-3.70 (IH, m), 
4.74 (1H, m), 6.20 (2H. s), 7.20 (IH, t) , 7.27 
(IH, t), 7.63 (IH, d), 7.85 (IH, brt), 8.13 
(IH, d), 8.19 (IH, s). 


36 




488 (M+H) + 
486 (M-H) " 


(DMS0-d 6 ) 6 (ppm) : 1.05 (6H, s), 1.95-2.06 (2H, 
m), 2.11-2.21 (2H, m), 3.20-3.30 (2H, m), 
3.36-3.56 (3H, m), 3.60-3.70 (IH, *), 4.45 
(2H, s), 4.74-4.77 (lH, m), 5.71 (2H, s) . 
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[*1 5] 



ESI /MS (m/z) 



l H NMR 



(DMSO-de) 6 (ppm) : 1.03, 1.04 (6H, 2s), 1.95- 
2.20 (4H, m), 3.20-3.30 (2H, m), 3.40-3.60 
(3H, m), 3.60-3.70 (1H, m), 4.75 (1H, q), 5.53 
(2H, d), 6.51 (1H, t), 6,55 (1H, d), 7.48 (1H, 
d), 7.59 (1H, d), 7.70 (1H, dd), 8.10-8.20 
(1H, m), 8. 13 (1H, d). , 



37 



1-fc K^^rv'^fvl' 



398 (M+H) + 



38 



1-P< f^V^^/W 



412 (M+H) 
410 (M-H) " 



(DMS0-d 6 ) S (ppm) : 1.03, 1.04 (6H, 2s), 1.95- 
2.20 (4H, m), 3.15 (3H, s), 3.20-3.30 (2H, ra), 
3.30-3.50 (4H, m), 3.60-3.70 (1H, m), 4,75 
(1H, q), 5.56 (2H, s), 6.61 (1H, d), 7.57 (1H, 
d), 7.61 (1H, d), 7.70 (1H, dd), 8.14 (1H, d), 
8.20-8.30 (1H, m). 



39 



l-(2, 2-\>^J-)V~f 
p f/l/)-5-^ 

4 ;v 



468 (M+H) * 
466 (M-H) " 



(DMSO-d 6 ) 5 (ppm) : 0. 95 (9H, s) , 1. 33 (6H, s) , 
1.95-2.15 (2H, m), 2.15-2.25 (2H, m), 3.50- 
3.60 (3H, m), 3.70-3.80 (1H, m), 3.77 (3H, s), 
3.99 (2H, s), 4.05-4.25 (2H, ra), 4.87 (1H, m), 
6.83 (1H, dd), 7.51 (1H, d), 7.67 (1H, d), 
8.07 (1H, s), 8.33 (lH, brt), 8.88 (2H, brs) . 



(DMS0-d 6 ) 6 (ppm) : 0.95 (9H, s), 1.32, 1.33 
(6H, 2s), 2.00-2.15 (2H, m), 2. 15-2. 25 (2H, 
m), 2.39 (3H, s), 3.50-3.60 (3H, m), 3.70-3.80 
(1H, m), 4.00 (2H, s), 4.05-4.25 (2H m) , 4.87 
(1H, m), 7.02 (1H, d), 7.48 (1H, d), 7.94 (1H, 
s), 8.07 (1H, s), 8.26 (1H, brt), 8.92 (2H, 
brs) 



40 



l-(2,2-v J ^^V^ 
o f/V)-5-^^/V- 
1H--T > K— f 



452 (M+H) + 
450 (M-H)" 



1- (2,2-^^^^ 
a tW)-5-fc: K** 
V-1H— ( > 
3-4/1" 



454 (M+H) 
452 (M-H)" 



(DMSO-dg) 6 (ppm) : 0.94 (9H, s), 1.31, 1.32 
(6H, 2s), 1.95-2.15 (2H, m), 2.15-2.25 (2H, 
m), 3.45-3.60 (3H, m), 3.65-3.75 (1H, ra), 3.94 
(2H, s), 4.00-4.20 (2H, m), 4.86 (1H, m), 6.68 
(1H, dd), 7.37 (1H, d), 7.52 (1H, d) , 8.00 
(1H, s), 8.16 (1H, brt), 8.93 (2H, brs). 



42 



I- (2, 2-^^f-yV^ 



482 (M+H) + 



(DMS0-d 6 ) 8 (ppm) : 1.10 (6H, s), 1.16 (9H, s), 
2.10-2.30 (4H, m), 3.30-3.50 (5H, m), 3.70- 
3.80 (1H, m), 4.79-4.81 (1H, m), 6.30 (2H, s), 
7.24-7.34 (2H, m), 7.66-7.67 (1H, tn), 7.84 
(1H, brs), 8.19-8.21 (lH, m), 8.24 (1H, s). 



43. 



482 (M+H) + 



(DMS0-d 6 ) 6 (ppm) : 1.10 (6H, s) , 1.43 (9H, s), 
2.00-2.20 (4H, in), 3.20-3.30 (2H, m), 3,40- 
3.50 (3H, m), 3.60 3.70 (1H, m), 5.00 (2H, s), 
6.57 (1H, d), 7.40 (2H, m) , 7.67 (1H, dd), 
8.06 (1H, brs), 8.13 (1H, d). 



44 



-5— < JV 



384 (M+H) 4 
382 (M-H) " 



(DMS0-d 6 ) 5 (ppm) : 1.29 (6H, s), 1.95-2.15 (2H, 
m), 2.15-2.30 (2H, m), 2.77 (3H, s), 2.93 (2H, 
t), 3.38 (2H, t), 3.45-3.60 (3H, m), 3.70-3.80 
(1H, m), 4.00-4.20 (2H, m), 4.86 (1H, m) , 6.50 
(1H, d), 7.61 (1H, s), 7.66 (1H, d), 8.35 (lH, 
brt), 8.83 (2H, brs). 
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1*1 6] 





A 


ESI/MS (m/z) 


l H NMR 


45 




410 (M+H) f 
408 (M-H)~ 


(DMS0-d 6 ) d (ppm) : 1. 36 (6H, s) , 2. 00-2. 30 (4H, 
m), 2.72 (3H, s), 3.50-3.70 (3H, m), 3.70-3.85 
(1H, m), 4.10-4.30 (2H, m), 4.88 (lH, m), 
7.30-7.50 (2H, m), 8.19 (1H, d), 8.34 (1H, d), 
8.70-8.80 (1H, m), 8.80 (1H, s), 8.95 (2H, 
brs). 


46 




412 (M+H) * 
410 (M-H) " 


(DMSO-d 6 ) 6 (ppm) : 1. 31 (6h, s), 2.00-2.30 (4H, 
m), 2.19 (3H, s), 3. 19 (2H, t), 3.50-3.60 (3H, 
m), 3.65-3.75 (1H, m), 4.05-4.20 (2H, m), 4.15 
(2H, t), 4.86 (1H, q), 7.75 (1H, d) , 7.78 (1H, 
s), 8.07 (1H, d), 8.58 (1H, t) , 8.75-3.00 (2H, 
nO. 


47 




410 (M+H) + 
408 (M~H)~ 


(DMSO-dg) .6 (ppm) : 1.35 (6H, s). 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 2.68 (3H, s), 3.50-3.65 
(3H, m), 3.70-3.80 (1H, m), 4.05-4.30 (2H, m), 
4.87 (1H, n,), G.87 (lH, d), 7.89 (1H, d), 7.97 
(1H, d), 8.23 (1H, s), 8.39 (1H, d), 8.77 (1H, 
brs), 8.91 (2H, brs). 


48 


i-<vy-ryv-iH— < 


472 (M+H) + 
470 (M-H) ~ 


(DMSO-d 6 ) 5 (ppm) : 1.10 (6H, m), 2.00-2.20 (4H, 
m), 3.20-3.50 (5H, m), 3.60-3.70 (lH, m), 
4.75-4.76 (1H, m), 6.86 (1H, d), 7.47-7.53 
(2H, m), 7.61-7.64 (2H, m), 7.70-7.74 (1H, m), 
7.78 (1H, d), 7.84-7.90 (2H, m), 8.21 <1K, 
brs; , a. 28 uH, d; . 


49 


l-(2, 2-J^=f-JVzf 
> K— yV-5-^T 


452 (M+H) + 


(DMS0-d 6 ) 5 (ppm) : 1.10 (6H, s), 1.50 (9H, s) , 
2.00-2.20 (4H, m), 3.20-3.50 (5H,' m), 3.60- 
3.70 (1H, m), 4.75-7.77 (1H, m), 6.84 (1H, d), 
7.84 (1H, dd), 8.15 (1H, brs), 8.18 (1H, d), 
8.20 (1H, brs), 8.40 (1H, d). 


50 . 


l-(2,2,2-f y :7/U 


466 (M+H) + 
464 (M-H)" 


(DMS0-d 6 ) 8 (ppm) : 1.05 (6H, s), 2.00-2.20 (4H, 
m), 3.30-3.50 (7H, m), 3.60-3.70 (1H, m), 4.36 
(2H, t), 4.76-4.77 (lH, m), 7.83 (1H, d), 7.87 
(1H, brs), 8.11 (1H, d), 8.21 (1H, t). 


51 




386 (M+H) + 
384 (M-H) " 


(DMSO-d 6 ) 6 (ppm) : 1.37 (6H, s), 2.08-2.26 (4H, 
m), 3.36-3.38 (2H, m), 3.71-3.73 (2H, m), 
4.12-4.18 (2H, m), 4.84 (1H, dd), 8.09 (1H, 
dd), 8.19 (1H, d), 8.76 (1H, s) , 8.93 (2H, 
brs), 9.55 (1H, s). 


52 


4-* t^>-2-^ 


430 (M+H) + 
428 (M-H) " 


(DMSO-de) 5 (ppm) : 1.35 (6H, s), 1.90-2.24 (4H, 
m), 2.81 (3H, s), 3.49-3.60 (4H, m), 4.01 (3H 
s), 4.09-4.18 (2H, m), 4.87 (1H, dd) , 7.54 
(1H, d), 8.19 (1H, d), 8.90 (1H, t), 8.93 (2H 
brs). 
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A 


ESlAiS(ro/z) 


l H NMR 


53 


4-^ 


484 (M+H) + 
4S2 (M-H)~ 


(DMS0-d 6 ) 5 (ppm) : 1.37 (6H, s), 2,02-2.32 (4H, 
m), 3.37-3.58 (3H, m) , 3.61 (2H, d), 3.66-3.77 
(1H, m), 4.09 (3H, s), 4.14-4.27 (2H, m), 4.87 
(lH, d), 7.72 (IH, s), 8.44 (1H, s), 8.96 (2H, 
brs), 9.09 (IH, t). 


54 




492 (M+H) + 
490 (M-H)~ 


(DMS0-d 6 ) 5 (ppm) : 1.38 (6H, s) , 2.01-2.26 (4H, 
m), 3.50-3.58 (3H, m), 3.62 (2H, d), 3.74-3.79 
(IH, to), 4.09 (3H, s), 4.12-4.26 (2H, m), 4.87 
(IH, dd), 7.60 (3H, m), 7.64 (IH, d), 8.11 
(2H, in), 8.33 (IH, d), 9.02 (2H, brs), 9.05 
(IH, t). 


55 


;V-6~^ /V 


402 (M+H) + 
400 (M-H) " 


(DMSO-dg) 5 (ppm) : 1. 18 (6H, s) , 2. 18-2. 35 (4H, 
m), 3.35 (2H, d), 3.41-3.51 (IH, m), 3.46 (2H, 
d), 3.62-3.69 (IH, m), 4.77 <1H, dd), 7.08 
(IH, d), 7.37 (IH, t), 7.71 (lH, dd), 7.92 
(IH, d). 


56 


-r ^ ^v~/v-5-> < 


383 (M+H) + 
381 (M-H) ~ 


(DMS0~d 6 ) 5 (ppm) : 1.36 (6H, s), 1.95-2.30 (4H, 
m), 3.50-3.65 (2H, m), 3.65-3.75 (2H, m), 4.03 
(3H, s), 4.05-4.25 (2H, m), 4.87 (IH, q), 7.96 
(IH, d), 8.09 (IH, d), 8.42 (IH, s), 8.85-9.10 
(2H, brs), 9.34 (lH, brs). 


57 




384 (M+H) + 
382 (M-H) " 


(DMS0-d 6 ) 6 (ppm) : 1. 34 (6H, s) , 1. 95-2. 30 (4H, 
nj, 2.66 (311 s), 3.30-3.60 (5rJ n), 3,65-3.75 
(IH, m), 4.00-4.20 (IH, m) , 4.86 (IH, q) , 7.76 
(IH, d), 7.92 (IH, dd), 8.19 (IH, d) , 8.74 
(IH, t), 8.75-8.90 (IH, m) . 


58 




380 (M+H) + 
378 (M-H)" 


(DMSO-de) 6 (ppm) : 1.37 (6H, s), 2.08-2.23 (4H, 
m), 3.30-3.80 (4H, m), 4.10-4.80 (2H, m) , 
4.86-4.87 (IH, m), 7.85 (IH, dd), 7.92 (IH, 
dd), 8.30 (IH, d), 8.23 (1H, d), 8. 65 (IH, s), 
9.00 (2H, id), 9.30 (lH, m), 9.46 (IH, s) . 


59 




369 (M+H) + 
367 (M-H) ~ 


(DMS0-d 6 ) 5 (ppm) : 1.27 (6H, s), 1.95-2.25 (4H, 
m), 3.00-3.20 (4H, m), 3.26 (IH, q), 3.30-3.45 
(2H, m). 3.52 (IH, q), 3.65-3.75 (1H. m), 
4.00-4.20 (2H, m), 4.86 (IH, q), 7.10-7.25 
(4H, m), 8.33 (IH, brs), 8.90 (2H, brs). 



v^-w ;is)-2-** y^±jur § 1 1zt± f-^y* g>J * § if 
mmmi <£>#}fc£##K, 2-*=5-}V\?y-/v [i,5-a]fc°!J ^^y-e-^^^m 
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(354 mg) t (S)-l-[2-(l, I-*?/ f*JV-l-} ^ jVT * J ^f~/UT $ J 

(450 mg) ^6>*|Bft** (210 mg, Y. 28%) 

fc. 

'H NMR; (DMSO-d c ) 5 (ppm) : 1.36 (6H, s), 1.98 (lH, brs), 2.00-2.30 (4H, 
5 m), 2.50 (3H, s), 2.90 (3H, s), 3.30-3.80 (4H, m) , 4.10-4.30 (2H, m) , 4.80 
(1H, m), 6.63 (1H, s), 8.80 (1H, s) , 9.50 (1H, s) . 
ESI/MS (m/z) : 398(M+H) + , 396 (M~H) 

(S)-l- {2-[3- (1, 3- i? Ka^V^y K~ /U) -1, l-j? gyu-g-j-^ y y 

3-r 5: y-i-(i, 3-v 5 1 Kp-fy^y /^-2-^^)-3-^^/^# ^-i-*^ 

(0.55g) ©Tt hyMCs (370 rag) i:3!>fttM^A (200 

mg) SriPx-fco -*U-s tK^Ts (S)-l-(2* o n Tirfvu) t° n V *j^,-2-U;V 
^-Fy^ (467 mg) *:i(Ix.Sa-C8fl#ra«t# Lfeo n ^ ? >-&M?i^M 

15 «>*B*U iSSSETJHlLf:. M^yA^^F^^^ (^ffl^ 
l;^Dpy^y : ^^; -/U 20 : 1) L, *iBfb^fe (0. 54 g, 61%) fc 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 1.39, 1.40 (6H, 2s), 2.00-2.25 (4H, m) , 2.85-2.95 

(2H, m), 3.30-4.10 (4H, m), 4.71, 4.90 (4H, 2s), 4.85-4.90 (1H, m) , 7.30-7.40 
20 (4H, ra). 

ESI/MS (m/z) : 355 (M+H)*. 

O R 4 H O ^4 

25 
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4, 5,6, 7-x F7^do-U-^ 
t Kn^y^y K— ;v-2-^T ;v 


-co- 


1 


Me 


Me 


H 


CN 


-CH.CH-r 


491 (M+H) + 


74 


5,6-v^PP-l, 3-i>h Ko-T 

y^ v k— )ys-i-4 ^ 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


423(M+H) + 


75 


4-t KP^t/-6~y ^/V-1,3-^ 
t Kp ^ y -<f ^ K— ;w2—< ;u 


-co- 


1 


Me 


• Me 


H 


CN 


— CH2CH 2 — 


385(M+H) + 


76 


4-y h fy-6-^ 3-V k: 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH2~ 


399(M+H) + 


77 


5-y p^v--i,3-^t Kp^y 


-co- 


1 


Me 


Me 


H 


CN 


~ CHoCHo - 


385 (M+H)* 


78 


4-y h^^-i f 3-v>t Kp^y 


-co- 


1 


Me 


Me 


H 


CN 


- CH 2 CH 2 — 


385(M+H) 4 



WO 2004/067509 PCT/JP2004/000886 

67 



1*1 91 





A 


D 


n 


Rl 


R2 


R 3 


R 4 • 


E 


ESI/MS(ra/z) 


79 


3,4-^fc Kn-lH— T y^r/ ]} y 


-C0- 


I 


Me 


Me 


H 


CN 




369 (MHl) + 
367 (M-H)~ 


80 


1, 3-v^t Kn^T VjlsY—JV- 
2— f )V 


— CO - 


0 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


341 (M+H) + 


81 


1, 3,4, 5-r h7t Kn^y/ 
[c]T if t°>-2-^ /V 


-C0- 


0 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


369 (M+H) + 
367(M-H) T 


82 


l,3-5?fc KD^y^>K-/U- 
2— r ;V 


-co- 


2 


Me 


Me 


H 


CN 


— CH 2 CH 2 ~~ 


369 (M+H) + 
367 (M-H)" 


83 


2-y f^f^P [1, 5-a] fc:' y 

5 -y 


-C0NH- 


1 


Me 


Me 


H 


Gff)CN 


— CH 2 CH2~ 


384(M+H) + 
382 (M-H) " 


84 


2-y ^vt"? y a [i, 5-a] tf y 


— C0NH- 


1 


Me 


Me 


H 


CN 


— SCH 2 ~ 


402 (M+H) + 
400 (M-H) " 


85 


2-y 7 V p [1, 5-a] t' V 


— CONH- 


I 


Me 


Me 


H 


CN 


-CH 2 - 


370(M+H) + 
368 (M-H)" 


oo 


2~y ^sUt'y 9xi [l, 5-a] f y 


— C0NH— 


1 


-y? p-^ 
yf-jv 


H 


CN 


/MI pU _ 

^^n 2 L.n 2 


410(M+H) + 
408 (M-H) ~ 


87 


2-y ^/ut'^P [1, 5-a] t* y 


— CONH— 


Q 
O 


Me 


Me 


n 




_r>u ru 

L/n 2 v/n 2 


412(M+H) 4 
410 (M-H)" 


88 




-CONH- 


1 


H 


-COOMe 


H 


CN 


-CH 2 CH 2 - 


416(M+H) + 
4 14 (M-H) ~ 


89 


1, fc: Kn^y^f y K— >v- 


-co- 


1 


H 


H 


H 


CN 


— C^C^ -- 


327(M+H) + 


90 


3, 4-v>t kp-hw y^y y > 


-co- 




H 


H 


H 


CN 


-CH 2 CH 2 - 


34l(M+H) + 


91 


2,3-^t Ka^fy K-/U-1-- T 
;v 


-co- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 — 


327(M+H) + 
325 (M-H)" 


94 


^> K— ;wi-^^v 


-co- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 ~ 


325(M+H) + 
323 (M-H)" 


92 


1,3-v^t Kd^ vjyy—jv- 


-co- 


2 


H 


H 


H 


CN 


-CH 2 CH 2 - 


341(M+H) + 


93 


y^T v—jv-z-y )v 


-NHC0- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


358(M+H) + 
356 (M-H)" 


95 


^y^^TV —jv~§-4 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


358(M+H) + 


96 




-CONH- 


1 


H 


H 


Ph 


CN 


— CH 2 CH 2 — 


435(M+H) + 


97 . 


^y*/3~Ty-;v-§-y ;u 


-C0NH- 


1 


H 


H 


H 


H 


-SCH 2 - 


351(M+H) + 



WO 2004/067509 PCT/JP2004/000886 

. 68 



1*2 0] 





A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI/MS(ra/z) 


98 


>^ — y>-6 — < tv 


-CONH- 


1 


H 


H 


H 


H 


~"CH 2 CH 2 "~ 


333(M+H) + 


99 




-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 CH 2 - 


372(M+H) + 


100 




-C0NH- 


1 


H 


H 


H 


H 


~CH 2 0CH 2 — 


349(M+H) + 


101 


2- /> ^-;\"< l/^f^-T / — 


-C0NH- 


1 


H 


H 


H 


CN 


*-CH 2 CH 2 ~ 


372(M+H) + 


102 


Q-s( /Is 


-C0NH- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 — 


388(M+H) + 


103 


4-y h^i/^y/fr/- 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


388(M+H) + 


104 




-C0NH- 


1 


H 


H 


H 


CN 


- CH 2 CH2 — 


435(M+H) + 


105 




-C0NH- 


3 


H 


H 


H 


CN 


~CH 2 Cn 2 "~ 


386(U+H) + 


106 


1-y ^;v-ih— T V K— r 


-C0NH- 


1 


H 


H 


H 


CN 


- CH 2 CH2 — 


354(M+H) + 


107 


y=*y y ^-3— f >\> 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 ~ 


352(M+H) + 


108 


a y^y y v-a-ow 


-C0NH- 


1 


H 


H 


H 


H 


-SCH 2 - 


345(M+H) + 


109 


-f y^y y >--3-W/i- 


-CONH- 


1 


H 


H 


H 


H 


— CH 2 CH 2 — 


327(M+H) + 


110 


>r y*y y ^-3-^ ^ 


-C0NH- 


1 


H 


H 


H 


CN 


- CHgCl^CH^"" 


366(M+H) + 


111 


y^y y v-3-^/v 


-C0NH- 


1 


H 


H 


H 


H 


-CH 2 0CH 2 - 


343 (M+H) + 


112 


^y^y yy-K/u 


-CONH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


352(M+H) + 


113 


4 y^-y y y-w^ 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


345 (MHO* 


114 


yy^r/ y y-WA' 


-CONH- 


I 


H 


H 


H 


H 


-CH 2 CH 2 - 


327(M+H) + 


115 


-r y^y y y-i— f ^ 


-CONH- 


I 


H 


H 


H 


H 


-CH 2 OCH 2 - 


343(M+H) + 


116 


*y y x-3--f^ 


-CONH- 


1 


H 


H 


H 


CN 


-€H 2 CH 2 - 


352(M+H) + 
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[$21] 





A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI /MS (ra/z) 


117 




-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


345(M+H) + 


118 


V >-3~^C;U 


-C0NH- 


1 


H 


H 


H 


H 


— CH 2 CH 2 — 


327(M+H) + 


119 


*J U V-3-- f 


-C0NH- 


1 


H 


H 


H 


CN 


— CH 2 CH2CH 2 — 


366(M+H) + 


120 


y 


-C0NH- 


1 


H 


H 


H 


H 


-CH 2 0CH 2 - 


343(M+H) + 


121 


^y y V-2— 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


352(M+H) 4 


122 


1. 3-i?jl ^vWlH-fv "Ju f3 4- 

b] try ^>-5— 


-CONH- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 — 


370(M+H) + 


123 


1, 3-v/y ;fvWlH- 1°7 5/ n [3, 4- 
b] t'y ^ i/V-5-^T /V 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


363 (M+H) + 


124 


1, 3-C^ y T/U~1H- t°yy*u [3, 4- 
blfc'y * i/l/-5-4/^ 


-CONH- 


1 


H 


H 


H 


H 


— CH 2 CH 2 — 


345(M+H) + 


125 


1, 3-v*y ^tV-m-^y y n [3, 4- 

bj t*y ? ^v-s-^a- 


-CONH- 


I 


H 


H 


H 


H 


— CH 2 OCH 2 — 


361(M+H) 4 


126 


y P [3, 2-a] t'!)5 


-CONH- 


I 


^ 








— ph rn — 


377 (M+H) + 


127 


y P [3, 2-a] t°K /!✓ 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


370(M+H) + 


128 


5-^y-2, Kn-SH-^-T 
/d [3, 2-a] fcfy ^ 


-CONH- 


1 


H 


H 


H 


H 


— CH 2 CH 2 — 


352(M+H) + 


129 


5-^-^y-2,3-v>t Kn-5H-^r 
/o [3, tf y 5: S^-fr^ 


-CONH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 CH 2 - 


391 (M+H) 4 


130 


B«^y-2,3— Kn-5H-^T 

^ n [3, 2-a] tr y ? 


-CONH- 


1 


H 


H 


H 


H 


-CH 2 0CH 2 - 


368(M+H) + 


131 


2, f;^7 /* [1, 5-a] fcT 

y ^ v?>-6— r ^ 


^CONH- 


1 


H 


H 


H 


CN 


-CH,CH 2 - 


370(M+H) + 


132 


2, 7->-y ^tf7 V'n [1, 5-a] t° 

y ? v^-e-ow 


-CONH- 




H 


H 


H 


H 


-SCH 2 - 


363(M+H) + 


133 


2,3-^t Ru-<yy*[l,4]v^dr 


-CONH- 


1 


H 


H 


H 


CN 


-CHoCH 2 - 


359(M+H) + 


134 


2,3-S^fc KP^^y[l,4] v 5 ^^ 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


352 + 


135 


2-y ?vi~r 5 y 2-a] e y 

>-3— f/W 


-CONH- 


1 


H 


H 


H* 


CN 


— CH 2 CH 2 — 


355(M+-H) + 
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1*2 2] 



mm® 


A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI/MS (m/z) 


136 


2-*?vW ^*V[i,2-a] try & 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


348(M+H) + 


137 


2-t S [1, 2-a] tT JJ S> 
y-3—T /W 


-CONH- 


1 


H 


H 


H 


H 


~CH 2 CH 2 - 


330(M+H) + 


138 


2-^w^/[i, 2-a] try y 


-CONH- 


1 


H 


H 


H 


H 


-CH 2 OCH 2 - 


346(M+H) + 


139 


8-m^-/i,-5-xr^y-2-t o P y y 
[2, 3-d] try yy-e-ov 


-CONH- 


1 


H 


H 


H 


CN 


. ~CH 2 CH 2 - 


468(M+H) + 


140 


8-^^/>-5-^^r y-2-fo y S> 

y-1-^ ;v-5, 8-v^t Kn ey K 

[2, 3-d] tr y ^ y v-w /v 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


461(M+H) + 


141 


8-xf;W5-t=^ y-2-tTn y y 

v-W/v-5,8-yt kp try k 
[2, 3-d] try *v*v-6HVw 


-CONH- 


1 


H 


H 


H 


CN 


— CHgCHgCHrj— 


482(M+H) + 



immn 4 2] 

{t-:/ h^.i/^^7jf^;u-[2--(l,3-v f t Ka^y^y F— ^-2->f /U)-2-*dp- y 

xf/i/]r^ y (260 mg) v n-(3— yy^x s y y^n tr^)-N' 

s FXifttfc (150 mg) N t KP^i/-<yy h y ry-^ (120 mg ) * n,n- 

^^M;l/A7^ F (5.0 ml) fcJWfrLfc. h P •xfvl'T % V (110 ju 

10 i), (s)-tfa y ^^-2»*>3K-= h y^tSJt (ioo mg) SripAfctt, *ft-e 21 
bfc. 4%k»** ; ?- h y 

(SW;^^nn^^y:^^;-/V 20:1) teflfc U (S)-[2-(S/7V tfP 
15 y v^y-K/W^-Tl-^yxf/H-^-d, Fn^y^fy f— ^-2— r /l/)-2- 

^-aryzc^/i/]^/u/^ 5; y^t-y^/v^^x/i/ (290 mg, Y. 90%) &r#fc 0 
ESI /MS (m/z) : 413(M+H) + , 41l(M-H)\ 

±iax-# htitc (s)-[2-(-y r y t" p y y y-w a/)-2-** y^f 
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-t-^T/isX-XT-JU (280 mg) Sr 1,4-v^^y (1.0 ml) LfcJftT* 4N 

(l.o ml) fcaq*., 30 ^HmflsUfc. ^-^fttofcffW 
bfc*g*«rttftU «£ETft»UT, *Cfti^ttOttRtk (240 mg, Y. quant.) 

l HNMR; (DMSO-d 6 ) 5 (ppm) : 2.03-2.19 (4H, m) , 3.36-3.44 (2H, m) , 3.57, 4.10 
(4H, 2s), 4.74, 4.84 (4H, 2s), 4.86-4.88 (1H, m) , 7.32-7.39 (4H, m) . 
ESI /MS (m/z) : 313(M+H) + , 311 (M-H)\ 



[S23] 



mmm 


. A 


D 


R 4 


E 


ESI /MS (m/z) 


143 


1, 3-v?t Kn-<yVy K— >v-1-~4)V 


-co- 


H 


-SCH 2 - 


306(M+H) + 


144 


l, 3- t KP^fy^y Y—?v-2-4 )V 


-co- 


H 


-CH 2 CH 2 - 


288 (M+H) + 


145 


1, t K p y W > A, 


~co- 


(±)CN 


"CHoCHnCHo - 


327(M+H) + 



A, 



or >,-Y 



OH 



R 4 
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A 


D 


R 4 


E 


ESI/MS(m/z) 


146 


1,3-S?fc Ko-Y y>fyK-^H^ 


-co- 


H 


~CH 2 0CH2 — 


304(M+H) + 


147 




-co- 


H 


-CH2CH2CH2 - 


302(M+H) + 


148 


2, 3-v? t h'p^fy K— /WW ;u 


-co~ 


CN 


-CH 2 CH 2 - 


313(M+H) + 


149 


2, 3- t K P 4 V K— 1 — < 


-co- 


H 


-SCH 2 - 


306(M+H) + 


150 




-co- 


H 


-CH 2 CH 2 - 


288(M+H) + 


151 


2, 3-s?t Kd-Y^ A-W/l' 


-co- 


(±)CN 


— CH 2 CH 2 CH 2 — 


327(M+H) + 


152 


2, 3- v? t Ko-Y ^ K—/W W 


-co- 


H 


-CH 2 0CH 2 - 


304(M+H) + 


153 


2,3-v^t Fp^HH^/v 


-co- 


H 


- CH 2 CH 2 CH 2 — 


302(M+H) + 


154 




-co- 


CN 


~ CH 2 CH 2 ~ 


327(M+H) + 


155 


3,4-^fc: KP-1H--Y y^/!i ^-2-f/U 


-co- 


H 


-SCH 2 - 


320(M+H) + 


156 


3,4-v^fc: Kn-lH-W y^r/ y ^-2-MVV 


-co- 


H 


•~CH 2 CH 2 — 


302(M+H) + 


157 


3,4-^t Kn-iH--r y*y y ^-2— 


-co- 


(±)CN 


-CH 2 CH 2 CH 2 - 


34l(M+H)* 


158 


3,4-^fc: kp-ih— r y*y y >-2— 


-co- 


H 


-CH 2 0CH 2 - 


318(M+H) + 


159 


3,4-^t Kp-uw y*y y ^-2-^^ 


-co- 


H 


— C^CHoCHg— 


326(M+H) + 


160 


3,4-i^t Kn-2H-^y y y-w.>i' 


-co- 


CN 


-CH 2 CH 2 - 


327(M+H) + 


161 


Kn-2H-*y y ^-l-* f/U 


-co- 


H 


-SCH 2 - 


• 320(M+H) + 


162 


3,4-S^fc Kn-2H-^y y 


-co- 


H 


- CH 2 CH 2 — 


302(M+H) + 


163 


3, Kn-2H-^ry y 


-co- 


(±)CN 


-CH 2 CH 2 CH 2 - 


341(M+H) + 
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A 


D 


R 4 


E 


ESI/MS (m/z) 


164 


K*-2H-3V V )V 


-co- 


H 


-CH 2 0CH 2 - 


318(M+H) + 


165 


3,4-^/b: Ko-2H-^y yy-K;i/ 


-co- 


H 


-CH 2 CH 2 CH 2 - 


326(M+H) + 


166 




-NHCO- 


CN 


— CH 2 CH 2 — 


338(M+H) + 

one /ii u^ ~ 


167 




-NHCO- 


H 


-SCH 2 - 


331(M+H) + 


168 




-NHCO- 


H 


-CH 2 CH 2 - 


313(M+H) + 


169 


-4 y*/ v & 


-NHCO- 


(±)CN 


_ CH2CH 2 CH2— 


352(M+H) + 


170 


4 y*-y y >-3--r ;w 


-NHCO- 


H 


-CH 2 0CH 2 - 


329(M+H) + 


171 


w y^f y y 


-NHCO- 


H 


-CH 2 CH 2 CH 2 - 


327(M+H) + 


172 


y >--2--f /v 


-NHCO- 


CN 


— CH 2 CH 2 — 


338(M+H) + 
336 (M-H)"" 


173 


^ry y c/-2--r^ 


-NHC0- 


H 


-SCH 2 - 


33l(M+H) + 


174 


^y y >-2--r^ 


-NHCO- 


H 


~CH 2 CH 2 — 


313(M+H) + 


175 


3ryy>--2-wvv 


-NHCO- 


(±)CN 


-CH 2 CH 2 CH 2 - 


352(M+H) + 


176 


*y y>--2->f^ 


-NHCO- 


H 


-CH 2 0CH 2 - 


329(M+H) + 


177 


^y y >-2-^?v 


-NHCO- 


H 


-CH 2 CH 2 CH 2 - 


327(M+H) + 


178 


2-^^/v^-y y ^-4 — r /i- 


-NHCO- 


CN 


-CH 2 CH 2 - 


352(M+H) + 


179 


2-yfvi^y y ?v 


-NHCO- 


H 


-SCH 2 - 


345(M+H) + 


180 ; 


>-y / y v-4--r /v 


-NHCO- 


H 


-CH 2 CH 2 - 


327(M+H) + 


181 £ 


2-y^^ry y >-4-xf 7 V 


-NHCO- 


(±)CN 


-CH 2 CH 2 CH 2 ~ 


366(M+H) + 
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A 


D 


R 4 


E 


ESI/MS (m/z) 


182 


2-y fvU* J y 


-NHCO- 


H 


-CH 2 CH 2 CH 2 - 


34l(M+H) + 


183 




-NHCO- 


CN 


-CH 2 CH 2 - 


353(M+H) + 


184 


3-y T-fri/i/S y ^-5— 


-NHCO- 


H 


-SCH 2 - 


346(M+H) + 


185 


3-y ^vi'vy y 


-NHCO- 


H 


-CH 2 CH 2 - 


328(M+H) + 


186 


3-y 3M^»y ]} ^-5-4 )V 


-NHCO- 


(±)CN 


— CH 2 CH 2 CH2*~ 


367(M+H) + 


187 


3-y ?ws/>y y 


-NHCO- 


H 


-CH 2 0CH 2 - 


344 (M+H) + 


188 


3-y y ^-s-^/l- 


-NHCO- 


H 


— CH 2 CH 2 CH 2 — 


342(M+H) + 


189 


4-y f^2-^^r y-2H-^ P y ^-7--f 
;V 


-NHCO- 


CN 


-CH 2 CH 2 - 


369(M+H) + 
367 (M-H)- 


190 


4-y ?vl^2-;t* y-2H-^ P y 
;U 


-NHC0- 


H 


-SCH 2 - 


362 (M+H) 4 * 


191 


4-y ?vU-2->J-3r y-2H-^ p y >-7--f 


-NHCO- 


H 


— CH 2 CH2 — 


344 (M+H) + 


192 


4-y ^yu-2-^^r y-2H-^ p y >-7— r 


-NHC0- 


(±)CN 


— CH 2 CH 2 CH 2 — 


383 (M+H) + 


193 


4-y f;W2-t^ y-2H-^ a y V-7— < 


-NHC0- 


H 


-CH 2 0CH 2 - 


360 (M+H) + 


194 


4-y f;w2-t^r y~2H-^ a y y-7--r 


-NHCO- 


H 


— CH 2 CH 2 CH 2 ~ 


358 (M+H) + 


195 




-NHCO- 


CN 


-CH 2 CH 2 - 


344(M+H) + 


196 




-NHC0- 


H 


-SCHo- 


337 (M+H) + 


197 


-oy^T y— ;u-2— f ;u 


-NHCO- 


H 


•~CH 2 CH 2 — 


319(M+H) + 


198 


^y/fr y 4 — ;u-2— r ;u 


-NHCO- 


(±)CN 


■* CH 2 CH 2 CH2~ 


358 (M+H) + 


199 




-NHCO- 


H 


-CH 2 CH 2 CH 2 — 


333 (M+H) + 
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[*2 7] 





A 


D 


R 4 






200 




-NHCO- 


CN 


-CH 2 CH 2 - 


329(M+H) + 


201 


m-y" y >-<o-4 )v 


-NHCO- 


H 


-SCH 2 - 


322(M+H) + 


202 




-NHCO- 


H 


-CH 2 CH 2 - 


304(M+H) + 


203 




-NHC0- 


(±)CN 


-CH 2 CH 2 CH 2 - 


343(M+H) + 


204 




-NHCO- 


H 


- CH 2 CH 2 CH 2 — 


318(M+H) + 


205 


2-* ^/VX/lsy y ~/U[l,2,4] h!)7/ 
n [l, 5-a] b° y ^ S>>--7--f ^ 


-NHCO- 


CN 


-CH 2 CH 2 - 


375(M+H) + 


206 


n [1, 5-a] b° y ^ ^/ 


-NHC0- 


H 


-SCH 2 - 


368(M+H) + 


207 


n[l f 5-a] try ^ v>>--7— f/P 


-NHC0- 


H 


— CH 2 CH 2 — 


350(M+H) + 


208 


u[i,5-a]t:'y 5:^^-7-^/1. 


-NHC0- 


(±)CN 


— CH 2 CH 2 CH 2 — 


389(M+H) + 


209 


2-^^/^/l/^ T n^[i ( 2,4] hvry 
n[l, 5-a] t°y ^ ^>--7-^ 


-NHC0- 


H 


— CH 2 CH 2 CH 2 — 


364CM+H) + 


210 


^-^^ b Kn^y y 


-€0- 


CN 


— CH 2 CH 2 — 


333(M+H) + 



mmumt i ] 

dpp-iv m.mn<D*t y-=^tfi, ^y^-^p y ^.^^^y^ 

5 -7-T 5 K (Gly-Pro-MCA) *2^& LfcKTWJfrifcSrflJ^fc. 

igfbA^A (lOraM), l%?^lil»T/uy?^Sr^tfhy^«[»tt«jR (25mM) 
PH7.4) fcflSfftUfc, (40 jul) *5 ±Ut 150 p.U Gly-Pro-MCA 

SB (4o^i) ^jo*., ifnfMic5MitLfc 0 30 

10 fflMfrRLfcfc bikm (20 ^HxtSWU ItSfJcTSaT 30 ^WKjtfcS* 
fc. 1 M @£@tir#r$! P H4. 2 £ (100 „1) AD^TKl^Sr^JtL, DPP-IV Jgftfc: <k 
9 Silt L fc MCA £ 360nmOfi!)iS 5 465nm CD^ft^H^ Lfc 0 £iT©^t 
«oT»ffl$itS DPP-IV ffitt * fc t fc, DPP-IV ®tt * 50% |5&#-r § 
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ig (ic w ) «?:*2 8i^t 0 N N tbi»*#Jfc UTH:, 4#9f 

(W097/40832) fcfC^yo^^Ufr^yyK Offc^feA) SrJB^fc. 
DPP-IV Pl#^tt= 100 X (l-(Fs-Fb)/F100-Fb) 
P100:jiLS(tT?OSJS"T?»b*t5*3fe!liaE 



[«28] 



(^«JNo. ) 


DPP-IV 
IC50(uM) 


mmvmo. ) 


DPP - IV 
IC50(uM) 


WJNo. ) 


Urr-lV 
IC50(uM) 
0.011 


1 


0. 051 


33 


0. 071 


65 


2 


0. 032 


34 


0. 023 


66 


0.050 


3 


0. 023 


35 


0. 037 


67 


0. 007 


4 


0. 087 


36 


0. 045 


68 


0.016 


6 


0. 091 


37 


0.017 


69 


0. 021 


8 


0. 054 


38 


0.025 


70 


0. 032 


9 


0. 061 


39 


0. 073 


71 


0. 002 


10 


0. 085 


41 


0. 025 


72 


0. 039 


11 


0. 068 


42 


0. 027 


73 


0. 094 


12 


0. 028 


43 


0. 016 


74 


0. 044 


13 


0. 024 


44 


0. 037 


75 


0. 014 


15 


0. 028 


45 


0. 028 


76 


0. 022 


16 


. 0.033 


46 


0.019 


1 77 


0. 022 


18 


0. 036 


47 


0. 024 


78 


0. 015 


19 


0.050 


48 


0. 031 


82 


0. 017 


20 


0. 052 


49 


0. 020 


89 


0. 025 


21 


0. 028 


50 


0. 020 


91 


0.082 


22 


0. 073 


51 


0. 026 


92 


0.052 


23 


0. 082 


53 


0. 048 


93 


0. 062 


24 


0. 043 


55 


0. 024 


95 


0. 013 


25 


0. 048 


56 


0. 030 


101 


0.066 


26 


0. 033 


57 


0. 035 


102 


0. 090 


27 


0. 021 


59 


0. 050 


105 


0. 031 


28 


0. 078 


61 


0.010 


122 


0. 026 


30 


0. 089 


62 


0. 027 


126 


0. 031 


31 


0. 049 


63 


0.018 


ft&m A 


0. 225 


32 


0. 048 


64 


0.024 
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10 



15 



*tt*fe*^b,*»Wft^ftttft+ nM (D IC M «Sr*L,ft^» A(lC 50 :225nM) 

[gSMRffl 2 1 

Wistar/ST 3*«M£7 V h ((«) 0 * ^A- £ffl^5 0 IB « Jbllfc ft (tt 

ffla^sffl^), — «»*ufc. mi&mi<Dik&m omg/kg), $M6 i^i 

(1 mg/kg) SWb^feA (10 mg/kg) £ (5 ml/kg) OfiJ<&"Cfe P S# U 30 # 
*fc20%^/U=»-^»tt (5 ml/kg) (^3-^ (1 g/kg) (CttS) T'gP^ 

jmi*^ ^»*f±mjE«>BAi^y f ((*) s/^ir*) Mv^meifc. 

©**JliLl»|IIIOJlillMtd*fe*»TBa (min • mg/dl) Lfc t> <£> £tj^ L (fc 

(pg/ml) X*7^Lfc 0 



1*2 9] 





(rain • mg/dl) 


(pg/ml) 




8199±235 


1692 ±683 


<fc^4fcA 


6671±161 


2994±310 




7024 ±222 


2745±574 





(min • mg/dl) 


4 y ^ 

(pg/ml) 
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